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THE NEW GRADUATES: 





HIGH-TEMPERATURE 
HIGH-PRESSURE 


GIRDLER 


offers you 
proven experience 
in this field 


@ Girdler construction is now underway 
on three large plants for ammonia prod- 
ucts... in Georgia, Maine and Canada. 
These are typical of many high-tem- 
perature, high-pressure process plants, 
engineered and built by Girdler. 

Our experience in this field gives 
definite proof of outstanding performance. 
We handle all phases of the project... 
coordinate all work to assure on-time 
construction. 

Take advantage of Girdler’s proven 
experience when you start to plan your 
processing facilities. Call our nearest office. 


GAS PROCESSES DIVISION... Design, Engineering, 
Construction of Hydrocarbon Processing Plants, Gas 
Producing Plants, Chemical Plants. 

Offices: New York, San Francisco 


VOTATOR DIVISION... Continuous Processing Appara- 
tus for Liquid and Viscous Materials. Design, Engineer- 
ing, Construction of Edible Oil Plants. 

Offices: New York, Atlanta, Chicago, San Francisco 


On the job at Searsport, Maine. Building anhydrous ammonia plant of Northern 
Chemical Industries, Inc., an affiliate of The Summers Fertilizer Company, Inc. 


the GIRDLER Compory 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1. KENTUCKY 
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Keeping Tabs 


Our biggest job is to keep in 
touch with you and to give you 
(if possible) what you want. And 
unless we do right well, we lose 
subscribers fast (we’re now 
gaining them fast). 

Most important is our personal 
contacts through travel, corre- 
spondence, meetings, luncheons. 
CE’s emphasis on readers’ needs 
makes it logical that close to 
85% of our contacts are with 
technical men, largely engineers. 

Each year. we chalk up 80,000- 
95,000 miles of out-of-town 
travel. Most of this is for trips 
to processing plants, engineering 
offices, development laboratories. 
Within the past five years we 
have visited (at least once) 90% 
of the major chemical plants in 
the U. S. 

Several times a year trained 
interviewers make a field study 
of the readership of one particu- 
lar issue of CE. These surveys, 
based on a sample of about 200 
subscribers, are conducted ° by 
professional researchers. CE has 
been the only chemical publica- 
tion to use this advanced—and 
expensive—research tool on a 
continuing basis since 1948. 

For almost 7 years CE editors 
have sent out a mail question- 
naire each month to a rotating, 
cross-section list of 1,000 sub- 
scribers. Each of our 40,000 sub- 
scribers thus has a chance to 
“vote” his editorial likes and dis- 
likes about every three years. 

We also use other indicators: 
Reader Service inquiries (of 
which we receive upwards of 
15,000 each month) ; unsolicited 
letters (hundreds a month) ; re- 
print sales (to pinpoint most pop- 
ular subjects) ; magazine prefer- 
ence studies (how we stack up 
with others in the field) ; reasons 
for non-renewals (why CE isn’t 
worth $3,a year to some people). 

We hope you use every oppor- 
tunity to tell us your reactions. 
They help keep us on our editor- 
ial toes! 
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GUIDED TOUR 


How to tackle your compressor prob- 
lems with today’s know-how 


Packed into this month’s 64-page report 
you'll find up-to-date advice and expert 
help on an operation that’s almost universal. 
Ten authors give you the reasons for com- 
pression, the bases for ultimate choice, 
principles and characteristics of the six 
main compressor types. (p. 175) 


For process control: A brand new tool 


There’s considerable excitement about 
the new technique called gas-liquid parti- 
tion chromatography. Both versatile and 
practical, it promises real savings in auto- 
matic process control. (p. 116) 


Modern approach to pilot plant design 


How, where and why to build. This 
philosophy of pilot plant design reviews 


wy 


Please turn page 





the problems for you. It'll guide you past 
the pitfalls of scale-up. It’ll help you con- 
found the so-and-so who says the pilot 


plant is the place to make errors. (p. 239) 


> 


More help in picking the right alloys 

Now a general classification scheme gives 
you the basis for intelligent choice of hard- 
surfacing alloys to lengthen the surface 
life and service life of your valuable proc- 


ess equipment. (p. 243) 


od 


Winnowing your share of the new crop 


How to get the recent graduate off to the 
right start in his new job with your com- 
pany. What his academic background is 
and what you should do to fit it into your 


operations successfully. (p. 268) 


ay 


Ammonia flouts tradition 

Coke-oven gas as a source of hydrogen 
for ammonia? Here’s the why and how of 
the advancing low-temperature technology 
that’s made possible the first U. S. plant 
designed for this raw material. (p. 400) 
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Rejoin GUIDED TOUR page 316 
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CHEMENTATOR 


WHAT’S HAPPENING IN CHEMICAL ENGINEERING 


Acetaldehyde Plant Revamped for Profit 
GLCP Catching on Fast 

Slurry Storage Saves Space 

Ammonia Plant Shuns Costly Shutdown 

Now Continuous: Pine Gum Distillation 

Plants Look Better, Workers See Better 


CHEMICALS & RAW MATERIALS 


More Markets for Unique Heating Medium... . 
Index to this month’s new chemicals 


FEATURE REPORT 


Foreword 


Handling Compressible Fluids............. 178 
Paul R. Des Jardins 


Selection of a Compressor 


William T. Alderson 


Steam Jet Ejectors 
Robert Frumerman 


Fans and Blowers 


Arthur N. Rogers 


Centrifugal Compressors 
Edward S. Leonard 


Axial Compressors 


R. E. Claude 


Reciprocating Compressors 
E. L. Case 


Rotary Compressors and Vacuum Pumps 
W.L. Bruce and W. A. Schubert 


Drivers, Controls and Accessories 
Richard Hancock 


FEATURE ARTICLES 
Modern Approach to Pilot-Plant Design 
John D. Grote 
Selecting Wear-Resistant Materials 


W. L. Lutes and H. F. Reid 


Watch Your Cost Analyses 
Frederic C. Jelen 





CE REFRESHER 


Reactor Design Problem: Stable Operation... . 
T. E. Corrigan and W. C. Mills 


PLANT NOTEBOOK 
“Bladder Valve” Seals Circular Duct 
Victor Pratt 


Get More From Your Technical Journals 
Dale S. Davis 


Protect Your Tank Hoops From Corrosion... . 
Donald F, Othmer 


Watch Those Automatic Descending Doors... . 
Paul C. Ziemke 


‘““Magic Number”’ Series Speeds Calculation. . . 
C. Volff 


Gas Flow Chart for Orifices and Nozzles 
Edward J. Gibbons 


YOU AND YOUR JOB 
The New Graduates: What They Know 


CORROSION FORUM 


Metallizing to Protect Bulk Shipments 
H. S. Hammond 


EQUIPMENT NEWS 


Stopple Device Gives Temporary Bypass..... 288 
Index to this month’s new equipment 
Punch Card Governs Batching 


CHEMICAL ECONOMICS 


CPI Has Lots of Ready Cash 
Consumption Index 
More Coal Chemicals Wanted 


PICTURED FLOWSHEET 


Low Temperature Process Gives New Hydrogen 
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Convention Calendar 
Firms in the News 

Man of the Month 
Names in-the News 

New Technical Literature 
Pro & Con Letters 
Reader Service 
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To keep pace with the chemical, petrochemical and 
chemical process industries, more engineers subscribe 
to Chemical Engineering than to any other publication. 
Total net paid circulation of this issue: 


40,455 





PUREE gard Toby PEE NUR ee 


How four tough, diverse 
chemical packaging jobs 
were solved with 
Bemis Bags... 


ee pr oblem: Develop a shipping container with special properties to 
resist the corrosive action of the contents... and to cost less than the 
rigid containers previously used. 


caustic y 
materials 


solution: A special multiwall paper bag, made by Bemis... a sewn 
valve type with a polyethylene-coated inner sheet... that cost only 
about one-third as much per hundredweight (including filling and closing 
labor) as the containers previously used. Further savings were made in 
storage space of both empty and filled containers and in lower shipping 
. costs due to reduced tare weight. 











€ pr oblem: The product must be protected against moisture and 
the shipping container must also be tough enough to stand up in ex- 
port shipment. 


powdered < 
aluminum 


solution: Bemis Waterproof (laminated-textile) Bags, which gave 
the necessary moisture protection and the required durability (they’re 
the toughest shipping bags made). Furthermore, they save the shipper 
a lot of money, as the bags cost about 40 cents each, as compared with 
$1.25 for drums of equal capacity. There is also a substantial saving 
in empty container storage space. 
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§ problem: Develop a shipping container that will (a) keep the poly- 
styrene crystals entirely free from foreign matter, even down to lint 
particles, (b) withstand the rigors of export shipment, involving multiple 
handling, exposure, etc., and (c) cost less than the double-packaging 
(with overslips) previously used. 


polystyrene Z 
crystals 


Ss olution: A special type of laminated-textile valve bag developed by 
Bemis. The bag is constructed of tough burlap laminated between two 
types of special paper .. . providing ample strength, resistance to abra- 
sion and freedom from lint. An ingenious method of sewing prevents 
burlap lint from getting into the polystyrene. Substantial savings are 
— made on every bag shipped, not only on bag cost but also on labor. 








problem: Find a lower cost, easier handling shipping container for 
ion exchange resin beads in which the moisture content must be main- 
tained at its original approximate 45%. The material was previously 
shipped in fiber drums. 


solut LON: A Bemis Waterproof (laminated textile) Bag, with a loose 
poly liner. After being filled, the liner is tie-closed and the burlap bag is 
closed by sewing. Advantages — Necessary moisture content is retained. 
Shipping weight is substantially reduced. Bags are more easily handled 
and require less unloading time. Drum disposal problem is eliminated. 
There is a storage space saving of 30% on filled bags and an even 
34 greater saving in empty container storage space. 








Whether your shipping container problems are similar to any of 
these ... or far removed from them... it’s likely that Bemis 
can help you reach a money-saving solution. Write, wire or 
phone us. You will soon know whether we can help you. 


e 
mM FER en 
e if S General Offices —St. Louis 2, Mo. 
) ; Sales Offices in Principal Cities 
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You Il be three steps ahead 
with the JOY WG0-9 
COMPRESSOR 


VERTICAL DESIGN—Saves floor 
space, allows simple installation. 
revents uneven wear in carbon 
rings. Eliminates necessity for 
periodic turning of piston to 
equalize ring wear. 


LONG-ROD CONSTRUCTION— 
Spacer between crankcase and 
cylinder absolutely prevents pas- 
sage of oil into cylinder. No 
part of the piston rod that enters 
the crankcase can enter the 
cylinder. No possibility of air 
contamination. 


SECTIONALIZED CARBON RINGS— 
Expanders maintain ring-contact 
with cylinder wall despite wear. 
Rings last longer. 


The Joy WGO-9 “long-rod” compressor is the result 
of more than twenty years’ experience in the design 
and manufacture of non-lubricated compressors. In 
addition to the carbon graphite piston rings that need 
no lubrication, the Joy WGO-9 features special light- 
weight pistons; large, direct air passages; and liberal 
waterjacketing to reduce heat and minimize ring wear. 

The patented Dual-Cushion Valves are made of 
corrosion-resistant materials. In addition, all metallic 
wearing surfaces are either chrome-plated, surface- 
hardened, or made of stainless steel. 

Free Bulletin gives details on the Joy WGO-9 Oil- 
Free Compressor. Write for your copy TODAY to 
Joy Manufacturing Company, Oliver Building, Pittsburgh 22, 
Pa. In Canada: Joy Manufacturing Company (Canada) 
Limited, Galt, Ontario. 


Write for FREE Bulletin 67-11 


& Consult a Joy Enginenr waw roses 


for VANEAXIAL FANS « COMPRESSORS « OXYGEN GENERATORS 
VACUUM PUMPS AND BOOSTERS 


do. |G | F518 | & | © 
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This { what you Du.. 


When you invest hundreds of thou- 
sands of dollars in a cooling tower, 
what you are actually buying is the 
tower's consistent ability to deliver cold 
water at specified temperature and vol- 
ume ... at an economical price per gpm. 

And because actual performance is 
an “unknown” until the tower is in op- 
eration, you purchase cooling towers 
largely on faith in the manufacturer. 

You can place your absolute confi- 
dence in The Marley Company’s ability 
to deliver the cold water you specify. 
At Marley, water cooling has been an 

exclusive specialization—not a 
sideline—for 35 years. Every com- 
pany facility — design, research, 
engineering, production —is de- 
voted 100% to the science and 
techniques of water cooling. This 
single-minded approach to water 
cooling problems has resulted in 
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Marley’s undisputed leadership in the 
water cooling field by any standards 
you care to apply. 


The Marley Company, however, 
does net ask you to buy its cooling 
towers on blind faith. Rather, Marley 
urges every industrial tower owner to 
test his tower and has paved the way by 
developing the simplest and most 
authoritative tower-testing procedure. 
And finally, every Marley cooling tower, 
from the moment it starts, receives the 
benefit of professional observation and 
inspection by Marley field engi- 
neers — specialists in maintaining 
both tower function and tower 
structure in excellent condition. 





Seamless fittings with all the 
plus values...at no extra cost 


Your corrosion piping system can be 
designed better, assembled faster, 
made light and tight by using FLOW- 
LINE fittings, butt-welded tostraight- 
cut pipe. Available from stock through 
leading distributors. Made in sizes 4 ” 
through 12” — Schedules 5S, 10S, 40S, 
80S — Stainless Types 304, 304L, 316, 
347; Monel, Nickel, Aluminum. 


WELDING FITTINGS CORP. 


NEW CASTLE, PENNSYLVANIA 


World's Largest Manufacturer of Stainless Welding Fittings 





FLOWLINE “* 


WELDING FITTINGS 
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When the flow sheet says FILTER 




















Here’s how you can be sure you get 


the one 


Before you sketch any of these filter sym- 
bols into your flow sheet, get suggestions or 
recommendations from the leading authority 


on solids-liquids separations — BIRD. 


Facts and figures on actual filter perform- 
ance based on your materials, your capacity, 
how dry you need the solids and how well 


washed, how clear the liquids — all these can 


be proved out before you invest a single dol- 


Bird-Young Continuous 


Bird Prayon Continuous 
Vacuum Filter 


Bird Continuous 
Horizontal Vacuum Filter 


Centrifugal Filter 
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best filter for the job 


lar in equipment. The Bird Research and De- 
velopment Center is a completely equipped, 
pilot-scale test plant operated solely for this 


purpose — and it is yours to use. 


Why not avail yourself of this unique com- 
bination of complete range of filtration 
methods and equipment plus comprehensive, 
dependable, confidential facilities for pre- 


testing? 


Bird nded 
Centrifugal 


Bird Humboldt Screen 


Bird Pressure Filter Centrifugal Dryer 





News about 


B.EGoodrich Chemical] +» msteria: 


Easy-to-install 
Geon rigid vinyl pipe 


lasts longer 


HE exceptional physical and 

chemical properties of pipe 
and fittings made from Geon rigid 
vinyl resins have cut costs in many 
systems and made entirely new 
applications possible. Here are 
the reasons: 


1. Resists oil, acids, alkalis, 
most chemicals. 

2. Has high tensile and impact 
strength. 

3. Resists sunlight, fungi, bac- 
teria, moisture, heat and cold. 

4. Smooth internal surface re- 
duces flow resistance. 

5. Rigid enough for overhead 
installation with pipe sup- 
ports, but flexible enough to 
absorb shocks. 


6. Easy to install. Lightweight 
(see photo), fittings attached 
by solvent cementing, thread- 
ing, heat welding or ad- 
hesives. 


7.Being a non-conductor, 
does not support electrolytic 
action. 


Applications include sour crude 
oil lines, salt water lines, chemi- 
cal plant piping, industrial cold 
water lines, vent pipes for acid 
fumes and corrosive gases. Vine- 
gar plants, ships at sea, oil fields 
—all are enjoying the rewards of 
cheaper and easier installation, 
lower material cost and longer 
pipe life under extreme condi- 
tions. 


Send for new bulletin on Geon 
8700-A—describes properties, 
applications, advantages of rigid 
unplasticized polyvinyl chloride 
compounds. Write Dept. DB-6, 
B. F. Goodrich Chemical Com- 

pany, Rose Building, 
Cleveland 15, Ohio. 
Cable address: Good- 
chemco. In Canada: 
Kitchener, Ontario. 


Visit us at the Plastics Show! Booths 422-426. 


BEGoodrich_/ ceon potyinyi materials « HYCAR American rubber and latex + GOOD-RITE chemicals and plasticizers » HARMON colors 
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save up to 90% 
on 
lubricating costs ! 


‘ 


ALEMITE OIL-MIST 
AUTOMATIC LUBRICATION 


multiplies bearing life...cuts product spoilage 
-..-boosts machine output in almost every industry! 


Alemite Oil-Mist Automatic Lubrication brings remark- 
able savings... in lubricants, man-hours, bearing life, and 
decreased product spoilage. 

Alemite Oil-Mist atomizes oil into mist—distributes it 
through tubing to bearings—bathes all bearing surfaces 
with a cool film of clean oil. Maintains uniform oil film on 
plain and anti-friction bearings, gears and chains— despite 


variations in load, temperature or speed. Amazingly sim- 
ple, continuous and fully automatic... Alemite Oil-Mist 
eliminates the waste and uncertainties of the “human ele- 
ment” in lubrication. 

Let us show you how Alemite Oil-Mist provides more 
efficient, foolproof lubrication, at lower cost! Mail coupon 
below for a graphic demonstration! 


8 ADVANTAGES 
of the ALEMITE OIL-MIST System 


1. Continuous Lubrication—Constantly deposits fresh, clean 
film of oil on all surfaces of all bearings in the system. 


2. Fully Automatic Lubrication—Can start and stop with oper- 
ation of machine switch. 

3. Elimination of Guesswork—No bearing can be over-looked, 
nor over-lubricated! Every bearing picks up only as much Oil- 
Mist as it needs. 


4. Reduction of Bearing Temperatures—Acts as bearing cool- 
ant, can lower bearing temperatures as much as 20° F. 


Alemite Oil-Mist Lubricates ALL Types of Mechanisms 


Anti-friction 


Bearings tor 


J ALEM ITE 


REG, U.S. PAT. OFF 


A Product of STEWART-WARNER CORPORATION 


5. Reduction of Types of Oil—Reduces number of oils that 
must be stocked, handled, and applied. 


6. Elimination of Downtime—All bearings in the system are 
constantly lubricated while machines continue to operate. 


7. Extension of Bearing Life—Multiplies bearing life many 
times. Life of grinding machine bearings has been extended 
from 400 to 7,000 hours! 

8. As High As 90% Less Oil Consumption—Alemite Oil-Mist 
usually consumes about 4 the amount consumed by any other 
oiling method! 


Alemite Division of Stewart-Warner, Dept. CC-66 

1850 Diversey Parkway, Chicago 14, Illinois 

() Please send me a FREE copy of your new and complete Oil-Mist 
catalog. 

(] Please have your Alemite Lubrication Representative arrange a 
no-obligation demonstration. 





Company 





Street 


City... 








When you buy screw conveyors... 
rate them against this quality chart 


Only LINK-BELT gives you all these performance extras 





ACCURATELY 
FORMED 
FLIGHTING 





UNIFORM 
DIAMETERS 





WIDE 
RANGE OF 
HANGERS 





EASY 
ASSEMBLY 





ON-THE-JOB 
DISCHARGE 
OPENING 
LOCATION 





CHOICE OF 
SPOUTS, 
GATES 





FULLY 
INTEGRATED 
DRIVES 





ACCURATELY 
FABRICATED 
TROUGHS 





Link-Beit's specialized machinery assures accurate 
forming, producing uniformity of flighting curvature. 





Only specially selected steels are used to meet Link- 
Belt’s rigid specifications. 





Hangers are available in a wide range of styles and 
mountings with various bearing materials. 





Straightness is checked before shipping, and extra 
care is taken in handling and loading. Jig-drilled 
coupling bolt holes facilitate assembiy. 





For versatility in locating discharge openings, Link- 
Belt offers spouts and gates that can be easily installed 
on the job and bolted or welded in place. 





Wide range of fixed or detachable plain discharge 
spouts or gates. Flat or curved slide type gates can be 
hand or rack-and-pinion operated. 





Only Link-Belt builds a complete, pre-integrated line 
of gear and chain drives, couplings, bearings. One 
proved source . . . one undivided responsibility. 





Added refinements of manufacture assure better fit 
of all components. And Link-Belt offers you a choice 
of metals to fit your particular application. 








These are only a few of the many important performance 
extras you get with Link-Belt screw conveyors. Ask 
your Link-Belt representative or authorized 

stock carrying distributor for 92-page Data 

Book 2289. 





LINK-BELT COMPANY: Executive Offi- 
ces, Prudential Plaza, Chicago 1. 
To Serve Industry There Are Link-Belt 
Plants, Sales ices, Stock Carrying 
Factory Branch Stores and Distributors 
in All Principal Cities. Export Office, 
New York 7; Canada, Scarboro 
(Toronto 13); Australia Marrickville, 
N.S.W.; South Africa, Springs. R re- 
sentatives Throughout the World. 
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as easy as 
washing 
seamless pans 





Seamless chimes of Hackney two-piece acid drums 
harbor no acid traces between shipments 


Here’s one reason why so many leading sulphuric acid producers 
ship in Hackney Acid Drums. 


Hackney two-piece acid drums are made with entirely seamless 
chimes. They have no interior cracks or crevices where acid traces 
can linger and carry on intensive corrosion between shipments. 
Controlled heat treatment further increases corrosion resistance 
of selected, top-quality steel. 

Meet ICC specifications for the safe transportation of corrosive 
liquids such as sulphuric acid, aqua ammonia, titanium tetra- 
chloride, caustic potash and many others. 


Standard capacities of 15, 20, 30, 55 or 110 gallons. Send 
today for Drum and Barrel Catalog and minimum quantity data. 


Seamless chime 
is crevice-free 


Rugged and Durable—Take shipping and han- 
dling abuses on the chin, thanks to such con- 
struction features as reinforced chimes, sturdy 
I-bar rolling hoops, heavy forged spuds. 


Pressed Steel Tank Company 


Monvufacturer of Hackney Products 


1447 South 66th Street, Milwaukee 14, Wisconsin « District Offices: 


Vo ler AMCY 


52 Vanderbilt Ave., Rm. 2025, New York 17 * 203 Hanna Blidg., Cleveland 15, Ohio * 936 W. Peachtree 
St., N.W., Rm. 113, Atlanta 3, * 208 S. LaSalle St., Rm. 792, Chicago 4 * 553 Roosevelt Bidg., Los 


Angeles 17 * 4550 Main St., Rm. 206, Kansas City 6, Mo. * Downingtown Iron Works, Inc., Division, 


140 Wallace Ave., Downingtown, Pennsylvania 


wy 
IRON WORKS 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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STRAIGHTWAY 


For handling viscous materials, slurries, 
sludges, solids in suspension, sewage and 
corrosive chemicals, Grinnell now offers a 
valve which has all the advantages of a 
diaphragm valve with the added benefits 
of straight-through flow. 


The Straightway Diaphragm Valve* is made 
in sizes from 1/2” to 8”, screwed or flanged ends, 
either hand wheel or power operated. 

A variety of body, lining and diaphragm 
materials are available to meet practically all 
requirements. Descriptive folder givesall details. 


*Patented 


GRINNELL COMPANY, INC. 
291 West Exchange St., Providence, R. I. 


Kindly send me a copy of bulletin describing Grinnell- 


GRINNELL COMPANY, INC., PROVIDENCE, RHODE ISLAND Seuthig Gielghtway Oldphrogm, Valves. 


Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe 
hangers -and supports * Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe °* prefabricated piping 
plumbing and heating specialties * water works supplies * industrial supplies 
Grinnell automatic sprinkler fire protection systems * Amco air conditioning systems 
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Custom-Built for the Processing Industries SAte? seas'inices’ < oS¢%wests ound at 
STAINLESS STEEL 
LEAD 
woop 


STEEL y 
Fabrication 


CLEVELAND, OHIO NEW YORK, N.Y. > PITTSBURGH, PA. 





96 TAYLOR STREET, BOSTON 22, MASS. 


JOHNSON CITY, TENN. HOUSTON, TEXAS ELIZABETH, N.J. 


N 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 

No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 


J 


You can dispense with oil filters and dust filters when 
you install °Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. PUM 


NAS ENGINEERING COMPANY 
395 WILSON, SO. NORWALK, CONN. 
18 
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Too hot to handle 
but if travels on rubber 


A typical example of B. F. Goodrich improvement in rubber 


ei moving rubber platform is car- 
rying sizzling hot chunks of iron 
and sand in a foundry. The heat had 
been ruining belts in a few months. 

Then the company heard that B. F. 
Goodrich had developed a special 
heat-resisting rubber that can stand 
hot materials that would char or burn 
ordinary rubber. They built this rubber 
into a belt. Then, for good measure, 
added a layer of nylon cords near the 
surface to help prevent damaging 
cracks in the cover. 

This improved B. F. Goodrich belt 
is what you see in the picture. It has 
outlasted any other belt ever used 
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here, looks good for double the life. 

Product improvement is a/ways going 
on at B. F. Goodrich. Some improve- 
ments ate big, spectacular; some are 
little; many are too technical to explain 
easily, but all save you money. Every 
product gets its share—conveyor belts, 
V belts, every kind of hose, hundreds 
of others. None is ever regarded as 
“finished”’ or standardized. 

How this cuts your costs: Biggest cost 
savings come almost always from top 
performance rather than lowest prices. 
If you use rubber products, remember 
B. F. Goodrich is one company that 
will never lower its quality standards. 


This means you can be sure of top 
performance and real money savings. 
If you want this extra value, these lower 
costs year after year, always call your 
B. F. Goodrich distributor. Find out 
about the latest improvements or try out 
the latest and best types of any rubber 
products you buy. B. F. Goodrich In- 
dustrial Products Company, Dept. M-647, 
Akron 18, Ohio. 


B.EGoodrich 


INDUSTRIAL PRODUCTS 
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Phelps Dodge COPPER-BASE ALLOY Tubes to 


your 
Exchangers 


On-Stream! 


Complete line of copper-base alloys 
including Bi-Metal combinations to meet special 
corrosive conditions. 


Speedy delivery 
from strategically-located warehouses. 


Careful analysis of your corrosion problems 
by experienced engineering staff. 


Quality-controlled fabrication 
to assure finest tube properties. 


Information and sales service 
available from nearest Phelps Dodge district office.* 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


*SALES OFFICES: Atlanta, Birmingham, Ala., Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Detroit, 
Fort Wayne, Greensboro, N. C., Houston, Jacksonville, Kansas City, Mo., Los Angeles, Milwaukee, Minneapolis, New 
Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, St. Louis, Seattle 
Washington, D. C. 
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Here’s the most versatile....lowest cost 
of bulk materials handling by truck ever 





With only one man, it PICKS UP... HAULS... 
Serves scores of big steel containers, all sizes and 

















ABOVE ARE BUT A FEW of the hundreds of dif- 

shaPSvz ferent Dempster-Dumpster Detachable Containers at 

it’ a the work in industry today—containers built in capaci- 
ties up to 21 cu. yds. . . . several times the capacity 

® of the average dump truck body. It’s like having one 


truck with scores of bodies! 
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FILTER FAC 


... that speak for them: 





The Sparkler original, exclusive horizontal plate 
design and flow principle has never been equaled 
for efficiency in filtering with various filter aids 
such as diatomite, activated carbon, activated clay, 
asbestos fibre, cellulose fibre, fuller’s earth, etc. 


1. HIGH FLOW RATE OBTAINED 


Substantially higher flow rates and longer cycles are ob- 
tained with Sparkler Horizontal Plates than with filter 
septa in a vertical plane. Rather than being impacted 
into position, the filter aid is floated into position nat- 
urally and gently, making for a more uniform, inter- 
laced, and more porous filter cake. It also enables the 
precoating and initial cycling to be done at lower veloc- 
ity, which again resuits in a more sponge-like cake that 
permits freer flow, and ultimate longer cycle. 


One glance at the cross section of a Sparkler horizontal plate and 
it is easy to see how such high flow is a natural result of this 
position of the cake. This illustration of the cross section of a plate 
shows the cake resting on the filter paper supported by the screen 
and the ample drainage space below the plate. 


2. CAKE STABILITY ASSURED 


When a cake is built up on a horizontal plate it rests 
secure without strain and maintains its original position 
as formed regardless of pressure fluctuation, flow rate 
or viscosity. Even a complete shut down of the filter will 


not disturb the cake, The filter can be moved about and | 


filtering resumed at any time with complete confidence 
that the cake has not cracked or slipped. Only on a 


horizontal type of plate can this positive cake stability 
be maintained. 


FILTERS 


3. PRECOAT ECONOMY 


It may be surprising to find how much time and filter 
aid can be saved in precoating horizontal plates. The 
use of fibrous materials (such as asbestos) to obtain cake 
cohesion can be completely eliminated. Floating the 
filter aids into position, assisted by gravity, makes for a 
uniform thickness of cake across the entire face of the 
plate, hence a thinner precoat will suffice. Add to these 
advantages the possibility of usinz a relatively dense 
filter paper on a Sparkler horizontal plate and you have 
reduced the cost and time of precoating to a very 
minimum. 


On a vertical plate, bag, or tube, 
pressure is required to pre-coat, 
and to hold the cake during the 
filtering cycle. There is a tendency 
for the pre-coat and cake to build 
up thicker at the bottom with an 
uneven resistance to the passing of 
liquids. Frequently a fibrous pre- 
coat is required to obtain cohesion 
for holding the cake. 





A low density even cake is built 
up with low pressure on a hori- 
zontal plate. 
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4. CAKE WASHING AND DRYING 


Since the cake is uniform on every plate all the way 
across, no channeling or by-passing is encountered in 
washing. Tests have shown that with a volume of wash 
liquid equivalent to the volume of the filter, the cake 
can be washed to a content of less than 1/10 of 1% of 
dissolved material. 

Cake drying by blow-down reduces the amount of liquid 
held in the cake well below 15%. This compares with 
other types of filters where the retention may run as 
high as 35%. The patented 

scavenger plate in Sparkler 

Horizontal Plate Filters 

permits recovery of the 

liquid left in the filter down 

to almost the last drop. 


Note, patented scavenger plate at 
bottom of the filter tank provides 
for recovery of practically the 
“last drop.” 


5. FREE DRAINAGE OF EFFLUENT 


In the Sparkler plate design a special effort was made to 
reduce the flow friction of the filtrate to a very minimum. 
To do this, a rigid perforated metal screen is used to 
support the filter septum, and these perforated screen 
plates in turn are supported by uniformly spaced heavy 
raised dimples in the filter plate. This arrangement gives 
an unobstructed flow of the filtrate to the outlet port. A 
very important feature for large unit volume and for 
handling relatively high viscosity liquids. 


6. QUICK CHANGE CARTRIDGE 


The Sparkler horizontal plates are assembled, bolted 
together, in a cartridge unit which can be removed and 
a clean dressed set of plates inserted in the filter in a 
matter of minutes. Thus the down time for cleaning is 
reduced to a negligible factor compared with filters that 
require a disassembly 
job for cleaning. A con- 
tinuous flow filtration 
can be maintained when 
a battery of two or more 
Sparkler Horizontal 
Plate Filters are used as 
a unit due to the quick 
plate change feature. 


cesta pede danse 


A spare set of plates can be 
cleaned and dressed without 
shutting down the filter. 


All Sparkler filters are completely enclosed to avoid 
risk of explosion in filtering volatile or flammable 
liquids. Filters can be jacketed at low cost for brine or 
gas-liquid refrigeration or for steam or high temperature 
heating liquids. 

All stainless steel filters are available, and with the 
access to all surfaces of the plate for thorough cleaning, 
a completely sanitary fil- 

ter is thus provided for 

food products. 


Sparkler horizontal plates are 
easily di tled for cleaning 
every inner surface making pos- 
sible complete sanitation. 





Other structural metals include nickel, mild steel, 
Hastelloy, monel and bronze. 

Sparkler Horizontal Plate Filters are widely used for 
chemicals, foods, pharmaceuticals, beverages, beer, 
whisky, oils, petroleum derivatives, plating solutions, 
and many other products. Available in capacities up to 
200 sq. ft. of filtering surface. Multiple units recom- 
mended for larger requirements. All sizes can be portable. 
Write Eric Anderson—our filtration engineering service 
is available to help solve your filtration problems. 


SPARKLER MANUFACTURING CO. 


MUNDELEIN, ILLINOIS 


Sparkler International Ltd., Manufacturing plants 
in Canada, Holland, Italy, and Australia. 


Representatives in principal cities 
throughout the world. 


ARKLER HORIZONTAL PLATE F! 
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SIVYER 66— 


A.C.1. CA-15 
Sivyer 12-14% 
Chromium 
A pearlitic steel having re- 
sistance to atmospheric and 
other mild corrosion. Can be 
hardened by liquid quench- 
ing to provide good wear- 
resistance and freedom from 
seizing. Easily machinable. 


Here are the standard grades of Sivyer stainless castings. 


Keep this chart for handy reference. 


SIVYER 60S — 


A.C.1. CF-8 
Sivyer 18 Cr. 8% Ni. 
.08 % max, C. 


This grade provides good cor- 
rosion-resistance combined 
with excellent toughness ond 
ductility. In many cases an- 
other Sivyer 18-8 steel with 
.20 maximum carbon content 
is satisfactory. (CF-20). 


SIVYER 61S — 


A.C.1. CF-8M 
Sivyer 18 Cr. 8% Ni. 
2.5% Mo. 

.08 % max. S. 

Has high corrosion-resistance 
to certain media, especially 
sulphurous acid and sulfite 
liquors. Useful in many ap- 
plications in the chemicol, 
process, and similar industries. 


SIVYER 62— 


A.C.1. CH-20 
Sivyer 24% Cr. 12% Ni. 
.20 max, C. 


This steel has better corro- 
sion-resistance than CF-8 
types in most cases. A similar 
steel (ACI designation HH) 
has a carbon range of .30-.50 
and is widely used for heat- 
resistance service. 


SIVYER 20— 


A.C.1. CN-7M Cu. 
Sivyer 19% Cr. 29% Ni. 
3% Mo. 4% Cu. 


Commonly known as Durimet 
20. Has high corrosion-resist- 
ance in many applications. 
Sivyer engineers will be glad 
to tell you if your corrosion 
application requires the use 
of this steel. 


SIVYER 70— 


A.C.1. HT Sivyer 15% Cr. 
35% Ni. 
Exceptional strength ot ele- 
vated temperatures. Used en- 
tirely for heat-resistant serv- 
ice. An excellent choice for 
many high temperature ap- 
plications in the refining, 
chemical, food processing and 

related fields. 








> knows stainless! 


... that’s why every Sivyer stainless casting 


gives you longer life, better performance 


When it comes to stainless, Sivyer’s know-how really pays off. Every casting 
bearing the famous Sivyer <> has received the special handling it deserves to 
insure the longest possible life and best performance. Here’s what we mean: 


Analysis is within narrow limits. Each step in the manufacture of a 
Sivyer stainless casting is accompanied by careful laboratory control — assures 
precise chemical composition. 


Specialized toundry practice is used. Sivyer has perfected special 
facing mixtures, new heading and gating procedures, and other improved methods 
of handling stainless castings — castings that are sound, true to pattern, 
and have good surface. 


Heat treatment is accurate. Sivyer’s complete facilities — all equipped 


with precise temperature control — handle stainless castings of any size. 


inspection is thorough. Sivyer uses every modern method — including 
Magnaflux and Gamma Rays — to protect you against flaws, hairline cracks, pinholes, 


etc. That’s why Sivyer stainless castings are right both inside and out. 


Whether you need stainless castings with strength at elevated temperatures; 
ductility at low temperatures, or resistance to oxidation or corrosion in any 


of its forms—check first with Sivyer. Send your drawings now for a prompt quotation. 


SIVYER STEEL CASTING COMPANY 


Main Office: 1675 SOUTH 43rd STREET © MILWAUKEE 14, WISCONSIN 
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VICE PRESIDENT and plant manager J. G. 
Carriere (standing), discusses plant features 
with General Electric’s H. F. Hemker, Grace 
Plant Superintendent Charles Dougherty, 
and G-E Service Engineer John Thrithart. 


ANTICIPATED CHEMICAL GROWTH 


(OUTPUT VOLUME) 


| 
| 


BY 1962, it is expected that the chemical 
industry will more than double 1950 pro- 
duction levels. In graph, 1950 production 
equals 100. 


Source: Manufacturing Chemists Assoc. 


INCOMING POWER is “stepped down” by 
three G-E 7500-kva, three-phase, power 
transformers in the main substation. Whole 
plant uses grounded neutral system. 















Grace Chemical” Installs 
Prepare New $20,000,000 


General Electric Engineering 
Services helped Grace Chemical 
design, install flexible electrical 
system to handle present and 
future power loads 


*Grace Chemica! Co., division of W. R. Grace & Co. 


COST SAVINGS and operating convenience 
were obtained by locating 12,500-v, switch- 
ear (below) inside, transformers (photo at 
[eft) outside the powerhouse. 


PLANNING NOW for future production 
is a major consideration in the fast-grow- 
ing chemical and allied products industry. 
This booming industry is growing at the 
rate of about 7% per year (all industry 
growth averages wale 3%) and the annual 
value of chemical products is now over 
7% of the value of the nation’s entire 
manufacturing output. 


THE GRACE CHEMICAL COMPANY, a 
division of W. R. Grace & Co., antici- 
pated growth and constructed the new 
ammonia-urea plant at Memphis, Tenn. 
Now in operation, the plant, described 
as one of the most modern in the in- 
dustry, has an engineered electrical 
system that was planned to meet present 


POWER is stepped down to 480 volts for 
the plant’s process drives by this 1000-kva 
load-center unit substation, one of four in- 
stalled in the plant. 
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ONE OF THE OLDEST industrial c eit sia ammonia, ‘is found new 
uses in synthetic fibres, vitamins, rocket and missile fuel, and vari- 


Engineered Electrical Sy 
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ous chemical intermediates. 
3000 hp G-E motors drive Ingersoll-Rand gas compressors. 


Stem to Help 





In Grace’s modern process, three huge 


Plant for Rapid Industry Growth 


production requirements yet flexible 
enough for future expansion. 
Cornerstone for expansion is the elec- 
trical system—designed and _ installed 
with the help of G-E engineering. A G-E 


service team headed by W. A. Raines, 
Manager—Industrial Sales, N. Y., and 


H. ¥. Hemker. Manager, G-E Memphis 
Office. worked closely with the Foster 
Wheeler Corp., main contractors. and 
Grace Chemical personnel to design and 
install the G-E electrical equipment that 
met the Grace requirements. 


VICE PRESIDENT JOHN G. CARRIERE 
of the Grace Chemical Co., Plant Man- 
ager of the new installation, summed up 
a discussion of the plant facilities vik 


CONTROL for G-E compressor motors is 
provided by 4160-kv, metal-clad switch- 
gear. Other electrical equipment also. re- 


ceives power through this line-up. 


these words .. . ““G-E engineering services 
did an excellent job for us; the electrical 


system has performed superbly.” 


WHEN YOU EXPAND OR MODERNIZE, 
G.E. has complete engineering services 
that will help you co-ordinate an elec- 
trical system designed for your specific 
needs. These specialists work with you 


and your consultants to prepare your 
plant for present and future production 
requirements. Get in touch with your 
nearest G-E Apparatus Sales Re »presenta- 
tive early in your planning and write for 
bulletins GED-1966B and GED-2244 to 
General Electric Co., Section 681-10A, 
Schenectady 5, N. Y. 


tRegistered Trademark of General Electric Co. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


EASILY EXPANDED G-E motor control 
centers are co-ordinated with switchgear 
to provide complete selective tripping for 
the electrical system. 





WATER-WELL PUMP is driven by 60 horse- 
peer G-E Tri-Cladt vertical motor. In the 
»ackground is Grace Chemical Company’s 
gas mixing equipment. 











Life 


on the 
Chemical 


Newsfront 
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NEW WATER RESOURCES like the one above must be developed 
on an unprecedented scale to take care of growing municipal 
and industrial needs. A 90% increase in demand is forecast over 
the next twenty years, with industry taking the lion’s share. To 
help quench this tremendous thirst, chemical means for purifying 
water also must be expanded. Cyanamid, a major producer of 
alum, a used in water treatment and papermaking, is build- 


ing a new liquid alum plant in Plymouth, N. C., to meet the 
growing need for this chemical in the South. Alum, an efficient 
coagulant, is used in water treatment and pH adjustment, and as 
a precipitant for rosin size. In liquid form, it can be handled with 
greater efficiency and economy. (Industrial Chemicals Division, Dept B) 
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SILVER COMES CLEAN AS A WHISTLE with one quick dip in a properly formulated 
acidified thiourea solution, an ideal work-saving, silver-saving instant cleaner. The 
thiourea solution dissolves silver sulfide tarnish without the rubbing required by abra- 
sive polishes and without loss of metallic silver other than that contained in the dissolved 
tarnish. Cyanamid’s thiourea, a sulfur analog of urea, is a highly reactive intermediate 
also used in making black and white reproduction papers, liquid glues, fumaric acid, 
hair-waving lotions, pharmaceuticals, and in the treatment of nylon fiber and silvering 
of mirrors. (Organic Chemicals Division) 





INTERESTING NEW PRODUCT POSSIBILITIES are offered by these 
six amines, derived from Cyanamid’s acrylonitrile. Each has a 
propylamine group, but varies in the other substituent with cor- 
responding changes in physical properties. As the substituent 
increases in each series, vapor pressure decreases, solubility in 
non-polar solvents increases, and activity in specific reactions 
varies. For example, dimethylaminopropylamine agen rapid 


cure for epoxy resins, while higher substituents offer greater pot 
life. Surface active agents produced by reaction with fatty acids 
make useful emulsifying agents for waxes and flotation agents. 
Possibilities also include use as intermediates for germicides. 
pharmaceuticals and dyestuffs. (New Product Development, Dept. B) 
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A NEW PIGMENT MAKES THE GRADE in exterior weathering 
exposures on Cyanamid’s test fence. This time it’s Cyan Green 
Toner 15-3100, a phthalocyanine green with high strength and 
excellent stability to light and weathering in exterior finishes. Rec- 
ommended for paints, lacquers, automotive enamels, printing inks, 
plastics, floor coverings, synthetic textiles and roofing granules, 
Cyan Green Toner 15-3100 has excellent working properties. It 
disperses readily in coating formulations and is free from bodying. 
It is essentially a, Ac in organic solvents, highly stable 
in both acid and alkaline media and does not migrate in organic 
media. (Pigments Division) 


FIGHTING ENGINE WEAR. Most new 
cars today are delivered with “break- 
in” oil containing zinc dithiophosphate. 
Major automotive manufacturers 
consider it the most effective wear- 
inhibiting additive, particularly in the 
valve-train mechanisms of modern V-8 
high-compression engines. Notice the 
excellent condition of the test valve 
lifter (above) protected by oil contain- 
ing AEROLUBE® 93-C Zinc Dithiophos- 
phate, recently modified to give supe- 
rior antiwear characteristics. The badly 
pitted valve lifter (below) received 
ordinary lubrication. AEROLUBE 93-C 
also controls oil oxidation and checks 
formation of corrosive peroxides and 
organic acids, extending bearing life 
and reducing engine maintenance. 
(Industrial Chemicals Division, Dept. B) 
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BETTER QUALITY CONTROL in the commercial production of 
rubbers, plastics and other polymers is one of the many benefits 
secured by selection of the proper surfactant for emulsion poly- 
merization. AEROSOL® Surface Active Agents have shown excel- 
lent results as emulsifiers in producing uniform particle size, as 
shown above in an electron micograph of a styrene-butadiene 
latex, magnified 15,000 x. The latex particles are very uniform in 
size and shape, ranging in diameter from 0.21-0.24 microns. The 
AEROSOLS also increase the rate of polymerization, stabilize dis- 
persions during reaction and secure good heat, color and rub 
stability in the latex film. The versatility of Azrosot Surface 
Active Agents has been demonstrated by their use in a variety of 
emulsion polymerization reactions. Since they vary considerably 
in ratio of polar to non-polar constituents, a selection is available 
for specific applications. (Industrial Chemicals Division, Dept. B) 
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Additional information may be 
obtained by writing on your 
letterhead to the Division of 
American Cyanamid Company 
indicated in the captions. 








Building for the Future 
Through Chemistry 
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PROFITABLE 
TRAP 
PERFORMANCE 
















































2. When steam is turned on, note 
how condensate (solid color) flows 
down between bucket andtrap body, 
then up and out through orifice. 
Dirt is held in suspension and 
washed out when valve opens. 

















1.Whentrapis first installed, thein- 
verted bucket is down and the valve 
is wide open. The large clearance 
between valve and seat minimizes 
restriction to condensate flow, con- 
tributing to large capacity. 





SEMI-STEEL BODY AND 

CAP. 250 LBS. DESIGN 
PRESSURE — HYDROSTATIC 
. TESTED AT 500 LBS. 





FILE-HARD CHROME STEEL 
VALVE AND SEAT 









EXTRA STRONG 
STAINLESS LEVER 







WELDED OR 
DEEP DRAWN 
STAINLESS BUCKET 






















Look at this trap. Only two moving parts. It’s non-clogging, 
non-sticking, made of corrosion resistant materials. It will 
provide trouble-free service for years and years. 
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3. When steam reaching trap dis- 
places less than % of the water in 
the bucket, it floats, closing the 
valve. Generous safety margin (di- 
mension A) insures that steam will 
never reach trap orifice. 


















4. When more condensate enters 
trap, the bucket loses buoyancy and 
pulls on valve lever. (Note how in- 
coming air passes through bucket tary pressure drop that “pumps” 
vent and collects at top of trap, _ condensate and non condensibles 








o 






5. When weight of bucket times 
leverage overcomes pressure on 
valve, trap opens, creating momen- 





from unit being drained. 
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Time -Tested Inverted Bucket Principle 
Provides Five Cost-Reducing Benefits: 


“The bucket is upside down!” they cried, when Adam 
Armstrong marketed his first steam trap in 1911. Well, 
it is still upside down and it is the most widely used 
and most widely imitated trap for draining process 
equipment in the world today. The reason is simple 
—the basic principle has stood the test of time against 
all others on every type of application. 


The modern Armstrong Trap is unsurpassed in these 
five major contributions to plant operating efficiency: 


1. Fast heat-up-—thanks to large condensate and air 
handling capacity. On batch or cycled production, you 
get maximum output per day. 


2. High heat transfer rate —quick opening creates a 
sudden surge of condensate and air from the unit being 
drained. This pumping action prevents stratification of 
incondensibles and insures complete drainage. 
Laboratory and field tests prove it produces higher 
heat transfer than is otherwise possible. 


ARMSTRONG MACHINE WORKS 
858 Maple Street, Three Rivers, Michigan 


Bucket STEAM TRAPS 
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3. Low Fuel Consumption—non-productive radiation 
losses are minimized because condensate is discharged at 
steam temperature as fast as it accumulates in the trap 
—you get more production per hour and per unit of fuel. 
And, there is no steam loss through the trap orifice. 


4. Continuity of operation—the trap always opens 
for condensate; the simple, sturdy, self-cleaning mech- 
anism insures continuous operation between inspec- 
tions without interruption of processing. 


5. Low Maintenance — no trap has ever gained so 
enviable a record for trouble-free service—ask anyone 
who has kept records. 


Free: Steam Trap Book— 
44 helpful pages on trap selection, installation 
maintenance, physical data and prices. Call 
your local Armstrong Representative or 
Distributor, or write: 
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MICROAMMETER 
MILLIVOLTMETER 





PERFORMS G 


RECORDER 











ESSENTIAL FUNCTIONS SERENE! 


* Measures low-level de signals with calibration accuracy 
within 0.5%, and sensitivity within 0.2% of span. 

* Records on 3” continuous strip chart or IBM-type card 
chart, with linear coordinates. 


* Positions recording pen with force many thousand 
times greater than usual direct-deflection electrical 
movements. 


* Operates on force-balance principle compensating for 
ambient conditions, changes in power supply and com- 
ponents. 

* Gives high-speed recording — up to 0.05 seconds for 
63% of fullscale changes. 


* Provides span and zero adjustments for ease of calibra- 
tion and zero suppression in the field, without special 
equipment. 

The new ‘American-Microsen’ Series 130 Re- 
corder is a highly sensitive microammeter or 
millivoltmeter that gives positive, accurate elec- 
trical measurement and rugged, maintenance- 
free service. Yet the unit costs less than other 
recorders for the same purpose. 


Heart of the Series 130 Recorder is the “Micro- 


sen” balance that converts low-level de input 
signals into powerful output current to drive the 
recording pen. Pen position is fed back to the 
input. Consequently, the recording unit is force- 
balanced in precise relationship with the input 
signal. Power is ample to operate alarm contacts, 
which are available. 


SPECIFICATIONS 
POWER SUPPLY: 115 volts, 60 cycles. POWER REQUIREMENT: 9 watts 
INPUT RANGES: Voltage — 0-20 millivolts to 0-100 volts dc. Current — 0-200 
microamperes to 0-100 milliamperes dc. Input Sensitivity — 6700 ohms per 
volt. 
ACCURACY: + 0.5% of span. SENSITIVITY: + 0.2% of span. REPEATABILITY: 
+ 0.25% of span. 
EFFECT OF SUPPLY VOLTAGE: Less than 0.5% error 90-130 volts. 
EFFECT OF AMBIENT TEMPERATURE: Less than 0.5% error 50° to 100° F., 
and less than 1% to 130° F. 
RESPONSE TIME: Fast Speed — 0.2 seconds standard for 63% of fullscale 
input change; up to 0.05 seconds for 63% on special order. Slow Speed — 
approximately 4 times fast speed setting. 
SHOCK RESISTANCE: Withstands shock up to 30 times gravity. 
CHART SPEEDS: Strip Chart — 1” per hr., standard; 3” or 6” per hr. avail- 
able. Card Chart — 1 rotation per day, standard. 
SPAN ADJUSTMENT: + 10% of span. ZERO ADJUSTMENT: + 100% of span. 
PRICE: $250.00 consumer net for standard models. 
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_ MANNING, MAXWELL & MOORE, INC. 


MAXWELL 


INDUSTRIAL CONTROLS DIVISION, STRATFORD, CONNECTICUT 
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Teflon Can Be Bonded 
After Sodium Treatment 


A new surface treating technique has been 
devised which enables Teflon to be bonded 
either to itself or to other materials. Until 
now the poor bonding characteristic of this 
corrosion resistant plastic has severely lim- 
ited its application in many fields. 

Here’s how it’s done! After solvent clean- 
ing to remove surface grease and grime, the 
Teflon is dipped for a few seconds into a 
solution of 1% metallic sodium in liquid 
anhydrous ammonia. It is quenched in water, 
allowed to stand in the air, and then it can 
be cemented to aluminum, mild steel, wood 
or more Teflon with conventional adhesives. 
Bond strengths — both straight and shear ten- 
sile—are high enough for most applications. 

Manufacturers of corrosion resistant tanks, 
pipes, ducts and valves who have been eyeing 
Teflon as a lining material for a long time 
now have a technique that will enable them 
to put many of their ideas into practice. 
Those who will be using metallic sodium for 
the first time in this application will find 
a great.deal of valuable know-how in U.S.I.’s 
new 40-page book, “Handling Metallic Sodium 
on a Plant Scale.” This book is available 
from U.S.I. without charge. 


Methionine Helpful 


Methionine’s ability to facilitate the mobili- 
zation and transportation of body fat during 
weight reduction has led to its use in a new 
drug formulation employed in treating obesity. 

The new formulation contains amphetamine, 
phenobarbital, methycellulose, choline and 
vitamin By2, in addition to pL-methionine. 
The methionine acts to relieve fatty infiltra- 
tion of the liver, which, in cases of obesity, 
is already overburdened. 

The new drug product was used in con- 
junction with a dieting regimen and was found 
to be well tolerated, convenient to take and 
therapeutically potent. 





U.S.I. People Speak On 
Sodium At ACS Meeting 


Metallic sodium was thoroughly discussed 
in a Symposium on “Handling and Uses of 
the Alkali Metals”, at the 129th National 
Meeting of the American Chemical Society 
held at Dallas, Texas. in April. Among the 
papers was one entitled, “The Sodium Perox- 
ide Production Story”, by H. R. Tennant and 
R. B. Schow, describing the use of sodium 
in the manufacture of sodium peroxide at 
U.S.I.’s Ashtabula, Ohio plant. Another paper 
entitled, “Modification of Method for Deter- 
mination of Sodium Monoxide in Sodium”, 
by Dr. V. Hansley and R. A. Kolbeson of 
the U.S.I. Cincinnati Research Laboratory 
was also presented. 


NEW EXTRA-WIDE POLYETHYLENE 
FILM CAN SOLVE MANY 
PROBLEMS IN CHEMICAL FIELD 


Chemical Process Industries Welcome 22 Foot Width As 


Answer To Many Temporary Or Emergency Situations 


Tough, flexible polyethylene film is now available in widths up to 22 feet. 
These newly available sizes offer simple, economical solutions to many of the 
problems that chemical processors face daily —in plants, pilot plants, and 








Pulmonary Edema Treated 
Successfully With Alcohol 


Pulmonary edema, an acute and often fatal 
fluid congestion of the lungs, which some- 
times occurs immediately after surgery, is 
reported to be treated successfully with ethyl 
alcohol vapor. 

This development was reported in an article 
entitled, “Alcohol Inhalation in the Treat- 
ment of Acute Pulmonary Edema in the Imme- 
diate Post-Operative Period.”* In most of the 
cases described, inhalation of 95% ethyl alco- 
hol vapor produced immediate and dramatic 
recovery, with no apparent harmful effect. 

In relieving pulmonary edema, ethy! alcohol 
reportedly reduces surface tension and acts 
as an anti-foaming agent. In severe cases of 
edema, foam is formed in the respiratory 
passages, interfering with oxygenation. This 
suffocation in turn increases the formation 
of foam. The alcohol vapor interrupts this 
vicious cycle by modifying the surface ten- 
sion of the fluid, thereby reducing the amount 
of foam and permitting oxygen to enter the 
lungs to further alleviate the condition. 

The vaporized alcohol can be administered 
with standard anesthesia equipment, available 
in all operating rooms. Because most cases of 
pulmonary edema occur during or immediate- 
ly after surgery, the convenience of this meth- 
od of administering the alcohol contributes 
greatly to the success of the new technique. 


*R. Weyl, Illinois Medical Journal, 108, No. 5, 
November (1955). 








laboratories. Available from a number of film 
converters, the new, extra-wide films are made 
in a variety of heavy-gauge thicknesses and 
are folded into rolls of convenient width for 
easy handling. 

Protects Personnel and Materials 

Here are some examples of the use the film 
may be put to. Equipment may be sitting 
idle, or lying in storage, or in the process of 
being moved from one place to another — 
subject to dust, moisture or a chemically 
corrosive atmosphere. A polyethylene cover 
can be installed in minutes to provide pro- 
tection. Or if solid raw materials have to be 
stored before use in a spot where conven- 
tional storage facilities are inadequate, a 
processor can spread the polyethylene film, 
dump the material on it, then cover the whole 
with another sheet of tough, impenetrable 
polyethylene. Rock salt piles for winter high- 
way use are stored that way in some northern 
states. And bulk shipments of raw materials 
by gondola rail car or river barge are now 
being covered with polyethylene film to pro- 
tect against moisture. 

If an operation is conducted in the open 
air and weather is cold or stormy, a tem- 
porary polyethylene housing over the whole 
process, or part of it, can keep the operators 
warm and dry. As a matter of fact, this film 
is extensively used in new construction to 
wall in entire buildings as a protection for 
workers during the winter. A chemical plant 
can put it to the same use, not only during 
construction or maintenance work, but per- 


haps after a small explosion 
or fire leaves a building partly We) ;4: 
exposed. 





Extra-wide polyethylene film can serve as a temporary protective cover for materials or equipment. 
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Polyethylene 


And where a pipe starts leaking at an upper 


level, a polyethylene tent over a working. 


area below can protect personnel until repairs 
can be made. 

In the pilot plant or laboratory, perhaps 
two or three investigations are being carried 
out in the same room, and dust from one 
threatens to contaminate the other. A tem- 
porary polyethylene room divider can be 
quickly installed to separate the activities. 

Lines Kettles and Bins 

There are also the many short-term lining 
services that polyethylene can perform to 
prevent materials from becoming contami- 
nated, to save wear and tear on equipment, 
or to make ordinary vessels temporarily do 
the work of corrosion resistant equipment — 
such as lining pilot plant kettles for a spe- 
cial job involving corrosive materials, or 
lining bins containing dry materials to pro- 
tect against moisture. 

Because polyethylene film is light, tough, 
flexible, easy to handle, and inexpensive, and 
because it keeps out cold and moisture and 
lets in light, its potential applications in 
the chemical industry — now that it can be 
obtained as a wide film — are almost limit- 
less. Plant, and especially pilot plant super- 
visors, would do well to keep this film in 
mind as a possible way out of some of those 
inevitable emergency situations. 

While U.S.I. does not supply the film, it 
does make polyethyelene resin, from which 
the film is made. Your Editor is anxious to 
hear of cases where you have been able to 
put polyethylene to work in your chemical 
process. : 


Plastics Exposition 


In New York This June 


New York City’s brand new Coliseum will 
play host to the 7th National Plastics Expo- 
sition, June 11-15, 1956. Over 225 individual 
companies plan to exhibit their products to an 
expected 20.000-plus crowd. U.S.I.’s PETRO- 
THENE® Polyethylene resin will be fea- 
tured in Booth 710 located near the southwest 
corner of the second floor. Also exhibited 
will be “U.S.I. Isosebacic” acid, a promising 
intermediate for many plastic uses. Technical 





Sodium Pump Has 
No Moving Parts 





For its work with liquid metals, the Atomic 
Energy Commission has sponsored develop- 
ment of several types of electromagnetic (EM) 
pumps for moving liquid sodium and the 
sodium-potassium alloy known as NaK. 

Operation of these pumps is based on the 
high electrical conductivity of sodinm. An 
EM pump operates on the same principle as 
an electric motor, but instead of iron mov- 
ing in an electric field the sodium moves in 
a similar electric field. Thus, the sodium 
stream acts as the moving part of the motor 
and it is pumped forward. 

Advantages of electromagnetic pumps are: 
they can be totally sealed; have no moving 
parts; can be mounted in any position; permit 
easy flow control. Both a.c. and d.c. types 
are used, depending on the application. 

Sodium can, of course, be transferred by 
other methods, as described in U.S.I.’s recent 
booklet, “Handling Metallic Sodium on a 
Plant Scale.” It can be transferred by vacuum, 
by positive displacement pumps, or by cen- 
trifugal pumps — and the final choice will 
depend on specific operating conditions. 











—_— 
CURRENT 


COPPER BAR 
CONDUCTOR 


MAGNET POLE 


FLOW 
Electromagnetic pump for liquid sodium needs 
no seal. Simple d.c. Faraday type is shown. 











and sales personnel familiar with both the 
polyethylene and the “U.S.I. Isosebacic” acid, 
as well as those familiar with other U.S.I. sol- 
vents of interest to the plastics industry, will 
be in attendance at the booth. They will be 
ready to discuss these products with plastics 
manufacturers and users. 
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TECHNICAL DEVELOPMENTS 

















Information about manufacturers of these 
items may be obtained by writing U.S.I. 


A starting fluid for diesel and gasoline engines 
now comes in a pressurized can. Designed for 
cold or damp weather, the product reportedly 
gives quick, sure starts down to 65° below O°F., 
can withstand heat up to 180°F. safely. No. 1150 
A polyethylene glue disp bling a pen 
has just been introduced in this country. The new 
unit will release one dot of rubber cement at a 
time, holds 5000 dots. Like a pen, it can be refilled 
with a disposable cartridge. No. 1151 





Alcohol and solvent users can now obtain wall 
charts for determining the contents of 55-gallon 
drums at various iemperatures by stick measure- 
ment. They are useful for making approximate 
measurements with minimum effort. No. 1152 





A high-temperature pressure gauge has been 
developed, reputed to give continuous accurate 
readings under long exposure to high heat and 
radiation. It is manufactured in a wide variety 
of materials to resist any liquid or gas. No. 1153 








A new C-18 unsaturated fatty diol is offered com- 
mercially as an intermediate for cosmetics, poly- 
ester modifiers, surfactants, quaternary deriva- 
tives. The compound has 1 double bond, OH 
groups on the Ist and 12th carbon atoms. No. 1154 


A small hand pump made entirely of polyethylene 
is now marketed which delivers a gallon of 
liquid in a few seconds. It is chemically inert 
and very durable mechanically. The pump comes 
in various barrel lengths and mountings. No. 1155 


A sodium alloy slug to prevent oxidation of motor 
oil has been placed in an air-and-water-free fit- 
ting in the line ahead of the oil filter. It is claimed 
that cars fitted with this device have gone 20,000 
miles without oil deterioration. No. 1156 


Heavy rare earth oxides in purities to 99.9% 
are now available in substantial quantity. In- 
cluded are yttrium, samarium, gadolinium, ytter- 
bium, dysprosium, erbium, thulium. Large uses 
have been found in metallurgy, optical polishing. 
No. 1157 
An amine-type hardener for epoxy resins, recently 
announced, permits clear castings of up to 40 lb. 
in a single pour. Used at 15:100 parts by weight 
of epoxy, resulting resin may be cured at 140- 
200°F. in up to 15 hrs. No. 1158 





Polyethylene plugs to protect holes during finish- 
ing of metal parts are now being made in all 
standard tap sizes from No. 1 to ¥2 in. The plug 
is removed after surface finishing, leaving a 
clean hole of the original dimension. No. 1159 











POLYETHYLENE RESINS: 


PETROTHENE® 100 Series—high quality resins for uses demanding outstand- 
ing properties. 

PETROTHENE 200 Series—genera! purpose resins for extrusion, injection, 
compression molding and paper coating. 

PETROTHENE 300 Series—resins for wire covering and electrical insulation 
opplications. 


Alcohols: Ethyl (pure and all denatured formulas), Normal Butyl, Amyl, 
Fuse! Oil; Proprietary Denatured Alcohol Solvents SOLOX®, FILMEX®, 
ANSOL® M, ANSOL® PR. 


Inorganic Chemicals: Ammonia, Caustic Soda, Chlorine, Metallic Sodium, 
Sodium Peroxide, Sulfuric Acid. 

Esters, Ethers and Ketones: Norma! Buty! Acetate, Dibuty! Phthalate, Diethy! 
Corbonate, Diethy! Oxalate, Ethyl Acetate, Ethy! Ether, Acetone. 
intermediates and Fine Chemicals: Acetoacetorylides, Ethyl! Acetoacetate, 

Ethy! Benzoylacetate, Ethyl Chioroformate, Ethylene, Ethyl! Sodium 

Oxalacetate, Sodium Ethylate solution, Urethan USP (Ethy! Carbamate). 
Animal Feed Products: Calcium Pontothenate, Choline Chloride Products, 

Curbay B-G@®@ 80, Special Liquid Curboy®, DL-Methionine, Niacin USP, 

Riboflavin Concentrates, Vitamin B,. and Antibiotic Feed Supplements, 

Vacatone® 40, Vitamin A, Ds and K; products. 

eutical Prod N-Acety!-DL-Methionine, 
Riboflavin USP, Urethan USP, Intermediates. 


Methi. 













STRIAL CHEMICALS CO. 


Division of National Distillers Products Corporation 


99 Park Avenue, New York 16, N. Y. 





U.S.1. SALES OFFICES 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Dallas * Detroit * Houston * Indianapolis * Kansas City,Mo. 
Los Angeles * Lovisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore. * St. Louis 
Salt Lake City * San Francisco * Seattle 























For some applieations ONLY CHEMICAL CERAMICS wucce oto 


For only chemical ceramics will resist all 
acids, alkalies and all solvents (with the exceptions of 
hydrofluoric acid and hot caustics). White chemical 
porcelain, in particular, offers important processing 
advantages. In addition to its chemical inertness, white 
chemical porcelain is completely non-toxic and non- 
contaminating. Its smooth glazed surface makes clean- 
ing a matter of minutes. It can be fabricated in one- 
piece construction into vessels of practically any shape 
and in sizes from a thimble to a thousand ‘gallon tank. 
Many items of equipment, such as pipe, valves, fittings, 
sinks, filters and storage vessels are standard items car- 
ried in stock and ready for immediate shipment. Other 
items can be fabricated on short notice. 

The United States Stoneware Company has been one 


of the world’s principal producers of chemical ceramics 
for more than ninety years. Continual research and im- 


proved manufacturing techniques give today’s chemical 
ceramics characteristics far superior to those of even a 
few years ago: better heat-shock resistance, higher 
mechanical strength, closer dimensional tolerances. 
Better take a fresh look at chemical ceramics. It may 
pay you well. 


U PRODUCT OF 





Other Corrosion-Resistant materials manufactured and fabricated by U. S. Stoneware and its affiliated companies, 
include: TYGON Plastics, Duralon Resins, natural and synthetic rubber products, lead-lined equipment, adbesives 
and organic bonding agents, acid-brick and cements, and sintered metallic oxides. 
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General Electric EM* Pumps... 


Move liquid metals with greater 
safety and continuity 


-.. OPERATE WITHOUT MOVING PARTS, SEALS, OR BEARINGS 


General Electric electromagnetic pumps, first 
designed for radioactive and high-temperature 
systems, are now used in liquid metal labora- 
tories and industrial processes where minimum 
leakage and continuous operation are important. 


Now designed to pump liquid metals at tem- 
peratures up to 1500 degrees F and to move up to 
10,000 gallons per minute with accurate control 
of flow, General Electric EM pumps can be used to 
move such metals as sodium, sodium potassium, 
lead, bismuth or mercury. 

* Electromagnetic 


General Electric offers complete liquid metals 
pumping systems including EM pumps, mag- 
netic flowmeters, liquid level indicators, pressure 
transmitters, induction heaters, cold traps, plug- 
ging indicators and sodium oxide control stations. 


For more information on liquid metals pumping 
systems and components, contact your nearest 
G-E Apparatus Sales Office, or Section 193-1, 
General Electric Company, Schenectady 5, New 
York. Outside of the U.S. and Canada write to: 
International General Electric Company, Inc., 
570 Lexington Avenue, New York City, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


FOUR GENERAL ELECTRIC EM PUMP MODELS are shown by 
J. F. Cage, M 9 Comp t and Coolant Systems Engineer- 
ing Operation, Atomic Power Equipment Department, (I. to r.): 














linear induction, helical flow, d-c, and a-c types. Diagram 
shows pumps’ operating principle: Force is exerted on current- 
carrying liquid iu magnetic field. 








LIQUID METAL LOOP tests sodium potassium 
(NaK) in a G-E electromagnetic pumping system 
for use as heat-transfer agent. Loop’s a-c EM 


pump (below) operates at 600 degrees F 
with capacity of 30 gallons per minute. Mag- 
netic flowmeter (left of pump) measures flow 


externally, providing greater safety. 








Gets more: Forty degree tip- 
back of bucket at ground level gets 
heaped loads. 


Bigger 
Loads... 


Less 
Spillage 


It’s the amount of bulk-material delivered per 
shift or per day that counts, and the new model 
HA “PAYLOADER’” tractor-shovel has proven 
in plant after plant that it consistently delivers 
more material faster and at less cost than 
heavier machines with larger engines. 


Keeps more: Maximum 
bucket tip-back is reached before 
bucket is raised —less spillage at pile. 


A big reason for this superior performance is 
the roll-back bucket action that scoops up heap- 
ing loads and carries them low. Another, is the 
exclusive built-in hydraulic shock absorber that 
cushions the load during travel — reducing 
spillage and allowing higher travel speeds. 


Carries more: Exclusive 
hydraulic shock absorber cushions 
the load during transport — less spil- 
lage while carrying. 
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“PAYLOADER’” superiority on bulk-material 
handling work is the result of 34 years of 


pioneering and leadership in tractor-shovel PAYLOADE R 


manufacture. “_PAYLOADER’” is also the com- +n Aime det Apa 

plete, proven line — from 14 cu. ft. to 24% cu. THE FRANK G. HOUGH CO. LIBERTYVILLE, ILL. 
yd. capacity in Zi size for every purpose. There SUBSIDIARY—INTERNATIONAL HARVESTER COMPANY 

is a nearby Distributor ready to serve you. 


FREE... Sr rear iamen Ei eS 


Owner reports of &§ THE FRANK G. HOUGH co.6 
PAYLOADER 754 Sunnyside Ave., Libertyville, Wt. @ 


performance [] Send “PAYLOADER" Reports booklet 
(] Literature on Model HA (18 cu. ft.) 
CO Literature on larger models—to 2/4 cu. yd. 


This booklet contains Nome 


performance reports of 
**PAYLOADER"' tractor- 
shovels in a variety of 
plants and applications. 


ee a bie start A copy will be sent on re- 
with a bigger load and—what’s more . aati 
important—arrive with a bigger load. quest, without obligation. 


Title 
Company 
Street 

ot ee 


State 
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Here are six of the many Stainless Steel pumps used in the distillation unit. 


TAKE A TIP FROM ARMOUR— 


use USS Stainless Steel 
to protect the color of your product 


The pictures were taken at McCook, Illinois, at a Chem- 
ical Division plant of Armour and Company. Here, fatty 
acids and fatty chemical derivatives are produced from 
such raw materials as tallow, coconut oil and cotton 
seed oil. 

All piping and most of the pumps are made from Stain- 
less Steel. The fat splitter, distillation columns, dryer, 
distilling vessels, water cooler and reactor tubes are also 
made from Stainless; and there are countless other places 
where this valuable metal is used, too. 

We talked to Robert J. Cotten, Assistant to the Master 
Mechanic, and he said, “If we used any other metal but 
Stainless Steel, it would discolor our end products—an 
intolerable situation for Armour and Company. But 
there’s another point to consider, too. All of the Stainless 
we installed in 1949 is still in excellent condition. If we 
had used mild steel, we’d have replaced it 20 times by 
now.” 

Nothing can equal Stainless Steel in its combination 
of useful properties: corrosion resistance, no product con- 
tamination, cleanability and resistance to elevated tem- 
peratures. And when you buy, be sure of service tested 
quality—specify USS Stainless Steel. 


4 In the solvent crystallization plant Stainless is used for heat exchangers, 
chiller filter and other equipment. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISIGN, PITTSBURGH - TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK & 


SHEETS - STRIP + PLATES - BARS + BILLETS + PIPE + TUBES + WIRE - SPECIAL SECTIONS 
6-1228 


ee ee 




















The fat splitter is 65 feet high. It is lined with 7/64” Stainless Steel. 
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ompressors 
with 


round 
the 


clock 
dependability 


Class Y four-stage compressor for air and non-con- 
H-CE horizontal “four-corner” motor-driven four-stage gas compressor. densable gases. Ideal where floor space is limited. 











thy 
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Class FE motor-driven, three-stage horizontal 
balanced-opposed carbon dioxide compressor. 


© For Pressures to 15,000 PSIG 
@ Sizes to 5000 H. P. 
© Motor, Steam or Belt Drive 


Chic ago Pneum atic 8 East 44th Street, New York 17, N. Y. 


AIR AND GAS COMPRESSORS * VACUUM PUMPS + PNEUMATIC TOOLS + ELECTRIC TOOLS + DIESEL ENGINES +* ROCK DRILLS + HYDRAULIC TOOLS 
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CLOSE CONTROL COMES FROM 


In outdoor temperature extremes from minus 40° to plus 100° F., 
this TRANSAIRE Temperature Transmitter installed in a Min- 
nesota refinery has proved highly accurate and dependable. It 
is measuring the temperature of overhead vapors from the Syn 
Tower. Based on this measurement the reflux flow to the tower 
is regulated by a Taylor TRI-ACT* Controller. 











AUTOMATIC PURGING QUICK DETECTION 
OF SUSPENDED SOLIDS OF COLUMN PRESSURE TRENDS 
>To Condenser 
Pressure 
Transmitter 














Purge Lines 





Evaporator 


i 




















D.P Transmitter 


Problem: To get highest possible product purity con- 
sistent with production economy. This requires quick 
detection of pressure trends over a very narrow range. 
Solution: The short, shiftable range spans (as short as 
20 psi) of the TRANSAIRE Pressure Transmitter permit 
selection of operating range by a simple screw-driver 
adjustment. Its high order of sensitivity enables the 


Problem: To obtain uninterrupted liquid level measure- 
ment and control where solids in suspension could 
settle out, plugging lead lines and causing errors in 
measurement. 
Solution: The use of the ont Raf Differential Pressure 
Transmitter. Dual taps provide for complete flushing operator to detect minute changes of pressure 
of the re body as well as the tend tines. Result: Close control, because the minute pressure 
Result: Consistently high accuracy. Flushing of manom- trends are practically instantaneously detected and trans- 
ees — eo beans aeian arena ona i biiats leeeh mitted to the controller and receiver. This means higher 
es ~~ SS a yield of a purer product, also great flexibility in changing 
to different product requirements. 
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ACCURATE MEASUREMENT — 


Check these examples of Laylor 


Transmitter accuracy and versatility 


HE TRANSAIRE* line of force-balance transmit- 

ters for temperature, pressure and differential 
pressure has created new standards in recent years in 
the measurement of dynamic temperatures and pres- 
sures ... and now the new TRANSET* Potentiometer 
Transmitter has broadened the base of measurement 
to accurately measure temperatures within limits of 
minus 320°F. to plus 3272°F. 


In the examples shown below, the transmitters’ high 
degree of sensitivity to minute changes in temperature, 
pressure or differential pressure is the solution to the 
problem of accurate measurement ... and consequent 
close control. 


For speed of response, for dependable operation, for simple 
maintenance, for wide rangeability and flexibility, these 
instruments have proved themselves unsurpassed in 


field performance. 
*Trade Mark 


Ask your Taylor Field Engineer or write for Bulletin 
98097 (for TRANSAIRE Temperature, Pressure or Dif- 
ferential Pressure Transmitters) or Bulletin 98262 (for 
TRANSET Potentiometer Transmitter). Taylor Instru- 
ment Companies, Rochester, N.Y., or Toronto, Canada. 


(es oc 





“Taylor Instruments 


MEAN 


ACCURACY FIRST 














INDUSTRY 
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MEASUREMENT OF RAPID TEMPERATURE 
CHANGES IN DESUPERHEATER 
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Tronsoire 
Transmitter 
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Attemperating 
Woter 


Problem: Steam at high temperature, as with any gas 
temperature measuring problem, has poor heat transfer 
characteristics, making it difficult to measure dynamic 
temperatures. 

Solution: The low heat capacity of the cigarette-size 
bulb of the TRANSAIRE Temperature Transmitter (made 
possible by the force-balance system), and SPEED-ACT* 
compensation for the rugged well required, give un- 
precedented speed of response to temperature changes 
under these adverse conditions. 

Result: Smooth efficient operation, and greater protec- 
tion to expensive equipment in subsequent processing 
steps. 








PRECISE CONTROL OF HIGH 
TEMPERATURE CALCINING FURNACE 







Transet 
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Transmitter Output to 
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Problem: Optimum operating temperature too high for 
conventional platinum vs. 13% rhodium platinum ther- 
mocouples and local conditions too stringent for radia- 
tion pyrometers. Reliable control necessary for protec- 
tion of furnace. 

Solution: New 5-20 platinum rhodium thermocouple 
with inert impervious protection tube gives precise and 
reliable measurement of temperature. TRANSET Poten- 
tiometer Transmitter has necessary zero suppression and 
rangeability to transmit control operating range of tem- 
perature to TRANSET control system on gas burners. 
Result: Precise control assures prolonged life of furnace 
with maximum throughput and quality of product. 
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8000 preceure veccels 





MULTI-LAYER AMMONIA CONVERTER 


Built for operating pressures of 12,500 psi. 
+ » » test pressures of 18,750 psi. 


Wall thickness 9", in. . . . 1. D. 253, in. 
Overall length is 44 ft. Weight 238,000 Ibs. 


SAFETY — Nearly 8000 MULTI-LAYER vessels in 
operation — and not a single failure — certainly con- 
vincing proof of the safety inherent in this unique 
A. O. Smith design. To further prove operating safety, 
we have actually tested many full-scale, high-pressure 
MULTI-LAYER vessels to destruction. In every case, 
vessels rupture without shattering or fragmentation. 
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ECONOMY — Savings start with fabrication. Instead 
of using thick plate in a single wall, MULTI-LAYER 
vessels are built up from concentric layers of relatively 
thin steel plate . . . progressively wrapped, tightened 
and welded together around an inner, pressure-tight 
cylinder. No need for costly stress-relieving in field 
assemblies. And for corrosive operations, only the in- 
ner shell requires special alloys. 


FLEXIBILITY —With MULTI-LAYER, there’s no 
limitation of size or weight for your vessel design. 
You can design for higher pressures, too. Walls can 
be made stronger simply by increasing the strength 
of the steel used or by adding more layers. Since shell 
sections can be welded together in the field, vessel 
length is not limited. 
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FOR SAFETY 
FOR ECONOMY 


f 
OF FLEXIBIL Ty 


See how A. O. Smith’s exclusive MULTI-LAYER 
construction can provide safety, economy and 
flexibility in your own operations. Write our near- 
est office. We’d be happy to provide more detailed 


information about MULTI-LAYER construction 


for high-pressure vessels. 


...a better way 





Through research 


AO.Smith 


Cc. © § ? OO 3A) See 





PROCESS EQUIPMENT DIVISION 


Milwaukee 1, Wisconsin 


Chicago 4, IIlinois « Cleveland 15, Ohio © Dallas 2, Texas * Denver 2, Colorado 
Houston 2, Texas « Los Angeles 22, California * Midland 5, Texas * New Orleans 12, 
Louisiana « New York 17, New York © Pittsburgh 19, Pennsylvania « San Francisco 
4, California * Seattle 1, Washington ¢ Tulsa 3, Oklahoma © Washington 6, 0. C. 
INTERNATIONAL DIVISION: Milwaukee 1, Wisconsin 


Licensee in Canada: JOHN INGLIS CO., LTD. 
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This plant handles chlorinated 


Its proved answer to corrosion will work for you, too 


...- with almost any corrosive you can name 


Are the corrosives you'use as vicious in their attack on pipelines as hot 
chlorinated hydrocarbons? Or strong-water HC1 dilutions? 

These chemicals cost the Thiokol Corporation large amounts of 
money at their Moss Point, Miss. plant when it was started. The cor- 
rosion rate was high. Pipeline replacement was frequent. In short, 
there were serious corrosion problems. 

Then, after testing: many kinds of pipe, Thiokol installed Pyrex 
brand glass pipe. 

The tests had indicated that Pyrex pipe presented the most economi- 
cal solution for handling the corrosives involved. 


Maintenance costs reduced 
After four years of steady service, 
these lines look and operate like 


50 


new. They are free of corrosion and 
erosion. 
Cost figures over the four year 


period still indicate that Pyrex pipe 
is the most economical installation 
for this exposure. At Thiokol, 
maintenance is very simple and cost 
is reasonable. 


Thiokol Corporation 
avoids cleaning trouble 
In this process, paraformaldehyde 
occasionally builds up. This could 
be a real threat in any opaque pipe, 
but it’s visible in glass. As soon as it 
collects, Thiokol flushes it out with 
steam. 

Easy cleaning is a prime charac- 
teristic of PYREX pipe. Suppose you 
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four years ago. 


These Pyrex pipelines have withstood the attack 
of hot chlorinated hydrocarbons and strong 
solutions of HC1 and water for as long as four 
years. Pump vibration adds another factor of 
severe use. Yet, with all this, glass pipe is, for 
all useful purposes, as new today as it was 


hydrocarbons... 


want to use the same lines for incom- 
patible fluids. You clean glass lines 
at change-over time simply by flush- 
ing them with low-pressure steam, 
hot water, detergent solution, or, in 
some cases, with dilute HC1. No 
down time, no difficulties. And you 
see when lines are clean. 


Easy, low-cost installation 

The men who regularly install your 
piping can install glass pipe easily, 
even if they’ve never worked with it 
before. Thiokol’s own men cut and 
assemble Pyrex brand pipe. The 


field kit makes this an easy job. 


Your corrosion problem 

No matter what corrosives you 
transport, except HF and hot con- 
centrated alkalis, PYREx brand glass 
pipe will stop your corrosion prob- 
lems. 

One of the best ways to really 
know the advantages of glass pipe is 
through knowing a user. To meet 
one near you, write us and we'll try 
to set up a visit. In the meantime, 
we can send you informative litera- 

, ture. Send the coupon. 


| CORNING GLASS WORKS, CORNING, N. Y. 
4 16 Crystal Street 
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Are your layouts complex? You can plan a 
system of glass pipe as intricate as you need, 
because you can get all the standard fittings, 
elbows and turns industrial pipe fitting calls for. 
You can get Pyrex pipe in 1”, 142”, 2”, 3”, 4” 
and 6” I.D.’s in standard lengths up to 10 feet. 












CORNING GLASS WORKS 
16 Crystal Street, Corning, New York 


Gentlemen: | would like to see an 
installation of PYREX pipe. Please con- 
tact me to make arrangements. [] 


My corrosion problems involve these 


chemicals 


ee eee 
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| 

| Please send me the following literature: 
| Bulletin EA-1, “PYREX Pipe in the Proc- 
| ess Industries” ]; Bulletin EA-3, 
| “PYREX brand ‘Double-Tough’ Glass 
| Pipe and Fittings Catalog” [_]; Bulletin 
| PE-3, “Installation Manual for PYREX 
Pipe” [1]. 
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Republic 


POSITIVE PROTECTION 


REPUBLIC 


Woldi Wideat- Range of, Standard Steels 
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Drums provide 


DURING HANDLING, 
STORAGE 


Republic Steel Corporation, manufacturers 
of a complete line of light and heavy gage Steel 
Drums, has always specialized in the needs of 
the chemical industry. 


For example, in the light class of I.C.C.-17E, 
17H and 17C, either Tight End or Full Remov- 
able Head, we offer a complete service in high 
bake lacquer linings to protect many difficult- 
to-hold products. Or, we can supply drums hot 
dip galvanized or hot dip tinned. 


In the heavy gage class, our drums comply 
with I.C.C.-5, 5A, 5B and 17F, as well as some 
of the I.C.C.-6 series. Depending on specifica- 
tion and service involved, we produce drums of 
55-, 30- and 20-gallon capacities, from 16 to 12 
gage in hot rolled carbon steel. In addition, 
we operate our own hot dip galvanizing and 
hot dip tinning facilities. 

In this range of operations we offer a com- 
plete chemical industry service for shipping 
and storage, plus decorating facilities for 
both bodies and heads. 


Finally, we manufacture a complete line of 
Steel Packages from 3%- to 20-gallon capacity, 
from 26 to 20 gage, in plain steel, decorated, and 
with special high bake linings when required. 


Make sure your materials get the protection 
they deserve. Specify Republic Steel Drums. 
For further information, mail coupon for cata- 
log ADV-621, today. 


STEEL 


and Steck Produc 
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PROTECTION AGAINST CORROSION resulting in contamination or 
loss of chemically active liquids is assured when you specify 
ENDURO Stainless Steel Tubing. In addition, ENDURO's great 
strength and heat resistance make it ideal for processes requiring 
fluid materials handling at high temperatures and pressures. For 
further details, clip and mail coupon, 









PROTECTION OF ELECTRICAL CIRCUITS against highly corrosive 
fumes, gases, vapors as well as mechanical damage is provided by 
Republic Dekoron-Coated ELECTRUNITE® E.M.T. It's lightweight and 
easy to handle. Properly installed, this plastic-coated electrical 
raceway provides long-lasting protection from one end of your 
circuit to the other. Send coupon today for complete information, 










ENDURO® STAINLESS STEEL 
PROTECTS purity and qual- 
ity of the powdered mate- 
rial produced by this giant 
spray-drying unit. ENDURO 
is ideal from a mainte- 
nance standpoint, too. It 
resists abrasion and ero- 
sion and is easily kept 
clean and sanitary. It nei- 
ther affects nor is affected 
by most chemical, food and 
drug products. 



















REPUBLIC STEEL CORPORATION 
Dept. C-1986 
3116 East 45th Street 
Cleveland 27, Ohio 
Please send catalog ADV-621 
Please send further information on: 
0 ENDURO Stainless Steel 
0 Dekoron®-Coated E.M.T. 


O Stainless Steel Tubing 


Name Title 





Company. 
Address 
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These three 4000-hp Ingersoll-Rand compressors are 
the most powerful reciprocating process compressors 
put into operation to date. Each is actually three com- 
pressors in one, handling three different gases — air, 
nitrogen and natural gas — at different pressures and 
capacities, in a total of nine stages. 





















| AMMONIA 


at Grace Chemical Company’ 





Huge plant at Memphis uses pressures up to 12,000 psi 
to produce 250 tons of anhydrous ammonia, 150 tons of urea a day 


Compression plays a vital role in ammonia pro- dioxide at 3215 psi for combining with the am- 


duction and the nine Ingersoll-Rand compressors monia to form urea by the Pechiney process. 
totalling 22,100 horsepower at the Grace Chemi- For a detailed description of the operation of this 
cal Company plant “te the backbone of their Grace Chemical Company synthetic ammonia 
AMMODIA-UFER Processing. plant, send for a copy of Form 3223. 

Each of three 4000-hp units handles three separate This installation is typical of process plants of all 
gases at varying intake and discharge conditions types that use dependable Ingersoll-Rand com- 
in preliminary processing. pressors — whether reciprocating, centrifugal or 


combinations of both. Plant operators have found 
that these machines can be counted on to do their 
jobs efficiently, and with a minimum of attendance 
and upkeep. Form 3132 illustrates many such 
A 900-hp HHE compressor discharges carbon processes. Send for your copy. 


Three 3000-hp compressors boost the hydrogen- 
nitrogen mixture from 275 to 12,000 psi in five 
stages to feed the Casale converters. 






*Division of W. R. Grace & Co. 









Carbon dioxide, compressed to 3215 psi These two 100-hp PHE compressors dis- 






by this 900-hp HHE compressor, is com- charge air at 100-115 psi. Pressure is re- 
bined with ammonia at 350°F in the Pechi- duced to 60 psi for general plant service 
ney process, forming urea. and to 15-20 psi for operating automatic 









control instruments, 








Each of these three 3000-hp HHE synthe- 

sis gas compressors supplies its own Casale 

converter with a hydrogen-nitrogen mix- In ersoll -Rand 
ture at pressures ranging from 9000 to mre 


12,000 psi, depending on the operating 
conditions. 11 Broadway, New York 4, N. Y. 









COMPRESSORS + GAS AND DIESEL ENGINES - ROCK DRILLS + PUMPS + TURBO-BLOWERS + AIR AND ELECTRIC TOOLS 
55 
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HE BABCOCK & WILCOX COMPANY 
PROCESS EQUIPMENT DEPARTMENT 
BARBERTON, OHIO 
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TOMORROW: 


A Standard Motor 





That Can Live With Water 
The New Is Another Step Closer 





Today’s standard motors cannot long endure the water 
conditions shown here. But Westinghouse is working 
toward a standard motor that can “live” with water 
like this tomorrow. 

Meanwhile improved frame design, insulation and 
bearing protection give the Life-Line® ““A” more protec- 
tion than ever before. It can withstand more water and 
other contamination than any other motor you can buy. 
It’s industry’s closest approach to a standard motor that 
can operate with or within water—in any amount. 

Your Westinghouse sales engineer can show you many 
additional reasons why the Life-Line “A” is industry’s 


most advanced and preferred motor. Call him today. 
J-21924 


WATCH 
WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 
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New cast-iron frames and brackets utilize the finest 
grained castings with uniformly thick-walled sections 
precisely fitted and sealed—another reason why the 
Life-Line “‘A”’ is so preferred. 





Two outer seals of new 4-way sealed bearing act as 
flingers and literally throw off damaging contamina- 
tions. Inner seals, attached to outer bearing race, are 
Stationary and form a positive labyrinth. 
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‘Top-hat’ of REM-CRU titanium in service on 
condenser at E. I. duPont de Nemours, Inc. 





Closeup of titanium ‘top-hat’. 








how TITANIU 


‘top-hat’ thwarts 


corrosion damage to DuPont condenser... 


Problem: DuPont chemical engineers faced a particu- 
larly vexing problem in the frequent failure of a stainless 
steel condenser handling 60% nitric acid at 480F and 
300 psi. Every five months or so, it became so badly cor- 
roded that replacement was necessary. Unit costs and 
downtime were serious. 


Solution : Since failures always occurred at the condenser 
top, DuPont engineers decided to try protecting that 
area with a ‘top-hat’ insert of REM-CRU titanium. It 
consists of a titanium disc twelve inches in diameter, to 
which a cluster of 70 thin wall titanium tubes is welded. 
Fitting snugly into the top of the stainless steel con- 
denser, the titanium protects the area where trouble 
started. And it stopped failures completely. The ‘top- 
hatted’ condenser has been in service for more than 16 
months and still shows no sign of corrosion beyond a 
slight discoloration. 


Dollars and Cents Facts About Titanium: It’s true that 
titanium sheet and tubing cost more than stainless steel. 
But titanium’s light weight (40% lighter than steel), 
means you must buy fewer pounds of metal for a given 
area. Furthermore, the cost of the metal is only a fraction 
of the cost of the finished assembly. Substituting titanium 
for stainless, therefore, increases the cost of a finished 
reactor, autoclave, valve or other piece of chemical equip- 
ment by only two or three times. Where titanium extends 
the service life of parts by such a factor, or eliminates 
costly maintenance and downtime, it’s the obvious choice 
over cheaper but less corrosion-resistant metals. 


At REM-CRU you can now get prompt delivery of 
this versatile metal in a wide variety of sizes, shapes and 
grades — including new high-strength, weldable alloys. 
REM-CRU engineers will be glad to help with selection, 
application or fabrication problems. 


To keep abreast of the latest developments on this 

vital metal, write to Dept. C-6 for the Rem-Cru Review— 
a free periodical presenting the latest 

technical data on titanium alloys. 


TITANIUM REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 
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Whore to Suy JENKINS VALVES 


and get help’in cost reduction from supply specialists 


products or other industrial supplies he sells. 
Make full use of your Jenkins Distributor’s 
many services. You will save time, simplify 
purchasing, and get able cooperation in cost- 
reduction from supply specialists. Jenkins 


As a Jenkins Valve Distributor, each of 
the suppliers listed here’has proved his ability 
to select, and provide for his customers, 
products of exceptional quality and per- 
formance. You can rely on this sound judg- 
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Ul — continuous, 
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‘aii dienes ditt Shas thie de ems et eel 


accurate control 
of electrically 
heated equipment 


Diagram shows basic elements of typical 
saturable reactor control system for electric 
heating. Output of the ElectroniK instru- 
ment’s Electr-O- Voit relay (mounted integ- 
rally below instrument) is connected to the 
power amplifier for the saturable reactor, 
which in turn controls the electric power 
input to the furnace or other heating equip- 
ment. No mechanical linkages are required. 
Control is continuous, sensitive, accurate. 











Zlectnonik instrumentation with Electr-O-Volt* relay provides 


continuous throttling in saturable reactor control systems 


You can now regulate temperatures of 
electrically heated furnaces, ovens, and 
similar processing equipment within 
exceptionally close tolerances, by using 
an advanced ElectroniK control system 
in conjunction with saturable reactors. 
This type of control eliminates the 
abrupt surges of power and the expense 
of contact replacement which are fre- 
quently objectionable factors of on-off 
or pulsed electric control. 


Continuous control. The Electr-O-Volt re- 
lay, actuated by the ElectroniK instru- 
ment, prevides continuously variable 


@ REFERENCE DATA: 
Write for Catalog 1531, 
"ElectroniK Controllers,” 


and for new specifications $152-2-‘‘Electronick Instru- 
ments with Electr-0-Vane Proportional Control” 


control input to the saturable reactor 
power amplifier. This arrangement gives 
true proportional-plus-reset control 
action, which adjusts heat input to 
compensate for size of load, ambient 
temperature and other variations in 
heat demand. 


Completely electronic. The system has 
no mechanical linkages, contactors, or 
other complex moving parts. Its high 
speed and sensitivity give the precise 
control required by modern processes. 


Broad range of use. ElectroniK control 


Hone 


BROWN 


for saturable reactors is applicable to 
high-temperature heat-treating fur- 
naces, reaction vessels and other elec- 
trically heated equipment. It makes 
possible smooth, finely-adjusted regula- 
tion of electric power at high efficiency. 


For a discussion of how you can use this 
control, call your local Honeywell sales 
engineer... he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULA- 
Tor Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 
44, Pa.—in Canada, Toronto 17, 
Ontario. *Trademark 


mneywell 


(t'NSTRUMENTS 


Fouts ian Coritiol 
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Aluminum Jacketed 
Process Plants... 


... Stay Bright as the Dollars You Save 


Aluminum resists rust and corrosion due to 
chemicals, gases, plant atmospheres, coastal 
environments. You enjoy the natural “‘bright- 
as-a-dollar’”’ appearance of this long-lasting 
metal. You save the expense of painting. You 
save many dollars on replacement of equipment 
often destroyed by rust and corrosion. 

You benefit in other,ways, too, with aluminum. 
It’s non-sparking. Eliminates much of the 
danger of costly fires and explosions. Makes it 
ideal for walk-ways and tank decks. 
Aluminum is versatile. You get natural insula- 
tion and high heat transfer from aluminum in 
many plant uses. Use it for heat exchangers, 
high pressure steam lines, fractioning towers 
and many other applications. 

Wherever you use aluminum, it remains bright, 
lasts long, and saves you money. To get more 
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information on aluminum in the process in- 
dustries, call the Reynolds office listed under 
“Aluminum” in your classified telephone di- 
rectory. Or write Reynolds Metals Company, 
P.O. Box 1800-CJ, Louisville 1, Kentucky. 


The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS 623 ALUMINUM 


See ‘FRONTIER, Reynolds exciting dramatic series, Sundays, NBC-TV 





DESIGN AND APPLICATION NOTES ON 





Precision 3-to-30 micron filter for high 
temperature and high pressure 


Poro-K.ean, Cuno’s new porous stainless steel 
filter material, now offers the chemical, petrochemi- 
cal, nuclear, and process industries true micronic 
filtration for temperatures to 900°F and — 
tial pressures to 2000 psi. 

Standard in 316 stainless steel, with low carbon 
content (0.03 to 0.05% max.), Poro-KLEAN is an 
; ideal filter material for use in applications requiring 
7 corrosion resistance, high strength (ultimate tensile 

strength: 25,000 psi), high resistance to hydraulic 
A shock, or positive freedom from fluid contamination. 
VA / Typical Poro-KiEan applications, already in use 
in the chemical and process industries, are listed 
/ /) below. Approximate flow-rate curves for typical cell 
4 V4 and cylindrical standard elements are shown at left 
(for exact data, see your Cuno representative). 


TYPICAL PORO-KLEAN FLOW DATA 












































PRESSURE DROP—PSI 
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FLOW IN GPM 


FLOW DATA FOR EVPICAL CYUMIBRICAL-TYPS, TYPICAL PORO-KLEAN APPLICATIONS 
coarse-grade, Poro-KLEAN lemen’ id vis- 
cosity as parameter. Filtration to 15 oon. - : TO REMOVE: 

* Resin and airborne contamination from demineral- 


” ized water 
* Fixed-bed catalyst fines from petroleum products 
* Over-cooked gels from polymers 
* Radioactive contamination from light and heavy water 
¢ Fine precoat particles downstream from primary filters 
* Contamination and/or catalysts from high-tempera- 
ture and high-pressure refinery gases 
* Metal oxides from molten sodium, sodium-potassium, 
and bismuth 
- © Iron oxides from fuels 
* Rust from steam 
* Foreign matter from pharmaceuticals 


TO RECOVER: 
* Catalysts from gases and liquids 


TO DISPERSE: 
A ¢ Gases into liquids and other gases 
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: ™ archos if you have problems like these, let Cuno engi- 
FLOW IN GPM : ; 

neers help you apply Poro-KEan to their solution. 

FLOW DATA FOR TYPICAL CELL-TYPE, medium- . . ° 

grade, Poro-Eiean filter element, fluid viscosity See your Cuno representative, or write Cuno Engi- 

as parameter. Filtration to 5 microns. neering Corporation, 31-6South Vine Street, Meri- 

den, Conn. 5.20 











AUTO-KLEAN (edge type) - MICRO-KLEAN (fibre cartridge) > FLO-KLEAN (wire-wound) - PORO-KLEAN (porous stainiess steel) 
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Refractory brick structures 
last longer when laid 

with Harbison-Walker 
MATCHED MORTARS 


Only by using the proper mortar can full benefit be realized from the 
furnace masonry. For longest service life the mortar used must match 
the characteristics of the brick. The brick and mortar should closely 
correspond with each other in refractoriness, thermal expansion, high 
temperature volume stability and other important properties. It is 
most desirable that they be compatible in chemical composition. 

Harbison-Walker produces the many different kinds of mortars 
needed for widely diversified purposes. Those consisting of alumina 
and silica comprise the entire range from 99% alumina to 96% silica. 
All the basic mortars made of magnesia and chrome are included. 

Here the essential properties of three leaders in their respective 
classes are briefly outlined. 


HARBISON-WALKER REFRACTORIES CoO. 


AND SUBSIDIARIES 
World's Most Complete Refractories Service 


GENERAL OFFICES: PITTSBURGH 22, PENNSYLVANIA 
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HARWACO BOND 
A non-shrinking, cold-setting, high tempera- 


brick and various insulating fire brick. 


THERMOLITH 
Cold-setting chrome base mortar, highly 
resistant to various corrosive fluxes. It is 
especially suited for use with basic refrac- 


many classes of alumina-silica brick. 


VEGA BOND 
A heat-setting silica cement of unusually high 
refractoriness. It is particularly adapted for 
laying Vega super-duty silica brick and other 
silica refractories for applications involving 
severe operating conditions. 








Nicholson steam trap capacity gives you... 


faster, more effective 
condensate removal 


Nicholson capacity is greater than that of any other trap of the 
same size. And, greater capacity—tright across the board—means 
the Nicholson trap discharges condensate and air from chemical 
process steam lines and equipment faster, more effectively. 


@ powerful valve action—big husky bellows. 
Write, today, for your copy 
of new Bulletin 10-55—for 
detailed information. @ high capacity—effective use of large orifice. 


@ positive shut-off—finely ground valve and seat. 


@ each unit service tested—with steam. 


When less than the best won’t do, specify Nicholson. 


eee oe 
-* 7 °. 
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TRAPS * VALVES * FLOATS * METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. - SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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TYPE 2500—proportional pilot 
for general liquid level control 
applications. 





TYPE 2500T — Level-Trol pilot 
used as pneumatic level trans- 





TYPE 2500C—pilot with level 
indicator. Indicator available 
on all style Level-Trol pilots. 





f pilots available TYPE 2500 — 2516 

the Level-Trol gives dual Level-Trol pilot 

, consisting of Type 

rv. ce of the Level-Teol s 2500 for Nie 

handle practically any liquid indication or recording 

level, interface level, or specific gravity and Type 2516 con- 


ae troller with proportion- 
control or indication problem. of ond reset response. 


FISHER GOVERNOR COMPANY 
*. MARSHALLTOWN, IOWA se WOODSTOCK, ONTARIO 
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IN ADDITION TO 


HARSHAW 


BORON TRIFLUORIDE 
HYDROFLUORIC ACID 


anhydrous . . . aqueous 


Here are many more production- 
controlled, high-quality fluorides: 








68 


Ammonium Bifivoride 

Ammonium Fluoborate 

Antimony Trifluoride 
Sublimed 

Barium Fluoride 


Hydrofluoric Acid 
Aqueous 
Hydrofluosilicic Acid 
Lead Fluoborate 
Metallic Fluoborates 


Bismuth Fluoride Potassium Bifluoride 

Boron Trifluoride Potassium Chromium 

Boron Trifluoride Fluoride 
Complexes Potassium Fluoborate 


Chromium Fluoride 
Copper Fluoborate 
Fiuoboric Acid 
Fluorine Cells 
Filuorinating Agents 


Potassium Fluoride 

Potassium Titanium 
Fluoride 

Silico Fluorides 

Sodium Fluoborate 





Frosting Mixtures Tin Fluoborate 
Hydrofluoric Acid Zine Fluoborate 
Anhydrous Zinc Fluoride 
WRITE FOR 
THE HARSHAW CHEMICAL CO, “ews rr tt 
1945 East 97th Street ¢ Cleveland 6, Ohio Anhydrous. lt provides 
Chicago + Cincinnati * Cleveland + Detroit * Houston helpful data. 


Los Angeles + Hasti 


N.Y. © Philadelphia 





SCAN NaI 
ks Ne NR 
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This compressor valve works with no impact 


Stainless steel strips, in red, open 
the Feather Valve ports by rolling 
contact against the lower plate. 
Nisl-1¢-mt-MaleMlactsy-lom 





for longer life, best efficiency 


The Feather* Valve is the lightest, simplest, quietest compressor valve 
ever developed. Flexible strips of stainless steel open and close the valve ports 
with a gentle rolling contact. There is no destructive impact . . .even when the 
valve is operating as fast as forty times a second. 

This lack of impact assures long life and negligible maintenance. The valve 
itself is all but indestructible. Absence of buffer plates and cushioning devices 
give it extreme simplicity. 

The Feather Valve is quiet and reliable because of its lightness and tight 
contact seating. Valve action is very sharp. There is virtually no slip or back 
flow. As a result, you get minimum valve loss and use minimum power. 

To get the utmost in performance, be sure you specify Worthington when you 
buy your next compressor. Worthington Corporation, Harrison, N.J. «6.2 


WORTHINGTON 


cs 
SS 
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| 


No compromising machine selection | 
with this complete compressor line 












Pe 


Single-stage compressor, type HB. For economical, Two-stage angle compressor, type YC. Most compact 
continuous supply of air in smaller quantities. Sizes range unit for its capacity. Available up to 250 hp, and in larger 
from 10 to 125 hp. (Bulletin L-640-B1C) sizes in similar type DYC. (Bulletin L-676-B1A) 





aR Maca RD 


Horizontal duplex compressor, type DC-2. A two- Balanced opposed compressor, type BDC. Versatile— 
stage compressor designed for heavy-duty service. From 250 ideal for either multiple or single-service applications. Sizes 
to 3,000 hp. (Bulletin L-675-B1B) from 300 to 10,000 hp. (Bulletin L-679-B1) 











SUTC gas-engine compressor. Most complete process Vacuum pump. This Worthington “compressor in reverse” 
flow flexibility with 2-cycle compactness. Available in ratings provides pressures as low as .25 psia. Available in sizes from 
from 750 to 2,500 hp. (Bulletin S-550-B23D) 10 through 2,500 hp. (Bulletin L-600-B9-4) 


A compressor and drive for your every compression job a 


is available in the standard Worthington line. Sizes range 

up to 10,000 hp, air and gas pressures to 35,000 psi. For ey oO R T M i be G T o ad | 
more information about any of these Worthington com- | 
pressors, write to Section K64, Worthington Corporation, = BY Yea 2 
Harrison, N. J. In Canada: Worthington (Canada) 1955, “<= EI ]S 
Ltd., Toronto, Ont. 
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PROPERTY AND APPLICATION DATA 


ON THESE VERSATILE ENGINEERING MATERIALS: 


“ZYTEL,”” ““ALATHON,”’ 


“TEFLON,” “LUCITE.”’ 


NEWS 


Chemically inert TEFLON® simplifies design in new mechanical seal 


..- Offers economical service on pumps handling corrosives 





TEFLON® can now be 
cemented with 
conventional adhesives 


A new process provides a cementable 
surface on shapes fabricated from 
“Teflon” tetrafluoroethylene resin. 
Chemically inert, “Teflon” normally 
refuses to stick to anything. After treat- 
ment, however, “Teflon” may be bond- 
ed with conventional adhesives to a 
wide range of other materials as well 
as to itself. 





Fittings of ZYTEL® 
provide leak-proof 
connections on tubing 


Compression-type 

“Jaco” fittings of 

molded “Zytel” nylon 

resin simplify instal- 

lation and disassem- 

bly. In this new 

design, the ferrule 

necessary for a leak- 

proof seal is molded 

as an integral part of 

the nut. The resili- 

ency of “Zytel” en- 

abled this fitting to’withstand a test of 

more than 25,000,000 oscillations. 

“Zytel” forms a non-corrosive connec- 

tion, impervious to most acids and 

alkalies, and capable of withstanding 

pressures to 500 p.s.i. Its service tem- 

perature ranges from —70° to 295° F. 

Fittings are molded by Jaco Manufac- 
turing Company, Cleveland, Ohio. 

This versatile Du Pont engineering 

material is a time and cost saver in 

many applications where lightness in 

weight, heat resistance, corrosion re- 

sistance and strength in thin sections 

are essential. Investigate this product 

further by mailing the coupon below. 


NEED MORE 
INFORMATION? 


Clip the coupon for additional 
data on the properties and 
applications of these Du Pont 
engineering materials. 





SEAL Pe f 
e0or 


PACKING “| 
teSERT 


Exploded and cross-sectional view of new mechanical seal, with parts of 
“Teflon” shown in red. Seal can be rapidly interchanged with packing. 


Latest design in mechanical seals features 
complete and rapid interchangeability with 
packing. Developed by Chemical Power 
and Products, Inc., New York City, this 
new seal can be made to fit any stuffing 
box, requiring no alterations or special 
clamps. It offers economy by eliminating 
product loss and minimizing installation 
and downtime. 

“Teflon” tetrafluoroethylene resin plays 
the feature role in the sealing of corrosive 
liquids and slurries. It is used as a shaft 
packing in the form of a male and female 
cup, and providing maximum flexibility 
with minimum spring pressure as a wedge 
lock in the bottom of the seal to prevent 
leakage and stop rotation of the stator. 
The self-aligning wedge lock of “Teflon” 
slips easily in place, and the time and ex- 
pense involved in installing a clamp to 
hold the stator are eliminated. 

“Teflon” is selected in sealing applica- 


tions because of its superior physical and 
chemical properties. “Teflon” is chemi- 
cally inert—alkali metals and fluorine, un- 
der unusual conditions, are the only ordi- 
nary industrial chemicals which will attack 
it. This unique engineering material will 
operate at service temperatures ranging 
from —450° to 500° F. “Teflon” is non- 
flammable, and has zero water absorption 
by ASTM test. It has low-temperature 
toughness and an exceedingly low coeffi- 
cient of friction. 

For handling corrosive chemicals, 
“Teflon” offers unexcelled service for such 
items as pump impellers, expansion-joint 
bellows, filters, tubings, and gaskets and 
packings. If you have a problem involv- 
ing extreme heat and corrosion, investi- 
gate the use of “Teflon.” For property 
data that will help you analyze your prob- 
lems in terms of this unique material, clip 
and mail the coupon below. 


E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Department 
Room 256, Du Pont Building, Wilmington 98, Delaware 
In Canada: Du Pont Company of Canada Limited, P.O. Box 660, Montreal, Quebec 


Please send me complete 


Name 





property and application 
data on Du Pont “Teflon” 0 
and “Zytér’ 0. 


Firm Name. 





Position. 





I am interested in evaluat- 
ing these materials for 








City 





Type of B 





Street Address. 











STAMINA 


that takes heavy loading 


THE STEM-WEDGE CONNECTION in Type 950 Hancock Steel Gate Valve 
won’t bend or fracture even if corrosion prevents opening the valve. So strong 
is the connection that destructive “cheater” loading on the handwheel will first 
break the stem thread. The operator thus knows that the valve is still closed 
and can act to safeguard equipment and avoid shutdowns. 


This ultra-strong stem-wedge connection, an exclusive Hancock design, over- 
comes a structural weakness widely recognized in other small gate valves. Its 
balanced design also places the “T” head slot in the wedge so that the stem 
can move freely, even though flow forces the wedge against the guides. It 
is a powerful example of the quality that makes Type 950 Hancock Steel Gate 
Valves perform better and longer in the severest services. Call your Industrial 
Supply Distributor for full details today. 


A product of a 


MANNING, MAXWELL & MOORE, INC. 


Watertown 72, Massachusetts 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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EAGLE-PICHER 


PV SUPERTEMP 


BLOCK INSULATION 


















A TRUE-CUT BLOCK 
with preeision-tinish [ 










w Eagle-Picher’s “‘precision-finish” is one of the most im- 
portant insulation developments in years. 

m Highly efficient, all-purpose block that is practically 
dustless. 

@ Great structural strength! Meets rigid demands for long- 
lasting block able to withstand wide temperature range 
up to 1900 F. 

@ Effectively resists steam and other moisture! Does not 
disintegrate or lose thermal efficiency under heavy duty 
service. 

@ Lightweight, easily installed! Easily cut to fit irregular 

areas—no special tools needed. Requires only minimum 

reinforcing. 











FREE SAMPLE! WRITE TODAY! You'll sell yourself on the new “‘precision-finish” 
once you compare Eagle-Picher PV Supertemp Block to other insulating blocks. 


(Member of Industrial Mineral Fiber Institute) 


GLE 
EAGLE-PICHER 


Since 1843 + The Eagle-Picher Company ¢ General Offices: Cincinnati 1, Ohio 


PRODUCING A COMPLETE LINE OF INDUSTRIAL INSULATIONS 
PICHER 


(Conforms to Commercial 
Standard CS 117) 
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DRYING RANGES 


highest product uniformity: 





INCREASED YIELDS 





PRODUCT UNIFORMITY is of utmost importance to GUARANTEED QUALITY OF PRODUCT 
every food processor, at all stages of processing. e 
The Proctor continuous conveyor dryer installation FLEXIBILITY 


shown above is located in a plant of one of the 
world’s largest food manufacturers—typical of many 
in use in rns food industry today. In this plant PROFITABLE OPERATION 
Proctor Dryers assure uniformity of color, taste, and 
high customer appeal—yields are greatly increased! 
WITH UNIFORMITY COMES PROFIT. Efficient drying per OTHER PROCTOR DRYING EQUIPMENT FOR THE 
pound of product can often mean more direct profit FOOD AND PROCESS INDUSTRIES 

than an increased sales volume. Proctor equipment 
provides the control, flexibility and construction 
features essential to profitable drying performance. 
Write or phone today for complete information. 


PROCTOR & SCHWARTZ, INC. 


Philadelphia 20, Pa. 











TRAY DRYERS * TRUCK DRYERS 
PRE-FORMING FEEDS « SPRAY DRYERS 


MANUFACTURERS OF INDUSTRIAL 
DRYING EQUIPMENT 
AND TEXTILE MACHINERY 
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Series “SC” 
STANDARD 


Steam Generator 


@eeeeeveaeeaeaeaeapeezpeeaeee ee 
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FUELS: Oil or Gas 
CAPACITIES: 50,000 to 150,000 Ib/hr 
STEAM PRESSURES: to 1500 psi 

STEAM TEMPERATURES: Superheat temperatures to 950F 











PRE-ENGINEERED FOR SAVINGS 


in first cost, installation, operation, maintenance 








Mics “SC” Steam Generator is of 
the pre-engineered, standardized de- 
sign, with all exterior and structural 
details fixed. Available in nine sizes, 
with capacities of 50,000 to 150,000 
lbs steam per hr, it incorporates many 
advanced design features — as noted 
in the accompanying list — that make 
possible important savings in indus- 
trial steam costs. 


Burners, controls, upper drum 
mountings and other equipment re- 
quiring attention are located at the 


front of the unit. Heat recovery equip- 
ment and fans can be placed near the 
operating aisle for either single or 
multi-unit installations, providing un- 
usual accessibility and ease of oper- 
ation. 


Write us today for further informa- 
tion on how the Series “SC” Stand- 
ard Steam Generator can meet your 
individual plant needs for power or 
process work. Foster Wheeler Corpo- 
ration, 165 Broadway, New York 6, 
New York. 








FEATURES AT A GLANCE 


® Completely water-cooled 
furnace 


Over 19-foot firing depth 
Unrestricted circulation 
All-welded casing 


Fully drainable super 
heater 


Efficient convection 
surface 


Bottom supported unit 
Steam purifying system 
Full insulation 








FOSTER \f]) WHEELER 


NEW YORK e 
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® 
agner | 
ELECTRIC MOTORS | 
eee the choice of leaders ] 
in industry | 


General Tire 
depends on 
Wagner Motors 
to furnish plenty 
of power for new 
chemical plant 


PD Geet ee we 


: 


‘ 


This 7 Y hp, Type JP Cast-lron Frame Wagner Motor 
drives a circulating water pump. 


General Tire and Rubber Company’s $6,000,000 integrated 
mono and polyvinyl chloride plant in Ashtabula, Ohio, is a 
big producer of the basic ingredient in flexible plastics. 


All of the motors (and dry-type transformers) in this 
plant were made by the Wagner Electric Corporation. These 
Wagner Motors drive compressors, agitators, pumps and 
blowers. You’ve got to have motors with plenty of electrical 
and mechanical stamina to stand up under the hard steady 
grind demanded by applications like these. And, for a 
he alae was 0 pabner eather te aden tay 6 39 be chemical plant, you usually want motors with sturdy corro- 
Type JP, Explosion-Proof Wagner motor. sion-resistant cast-iron frames. The Wagner type JP totally- 
: enclosed, fan-cooled motors used at this plant meet these 
specifications and are explosion-proof, as well. 


You can improve the performance of your equipment by 
choosing Wagner Motors to power your compressors, 
pumps, and blowers. Wagner’s diversified line of standard 
motors, from 1% to 500 hp, can be readily adapted to your 
requirements. 


Bulletin MU-185 gives complete information on all Wagner 
Motors. Write for your copy today. Better yet, let a skilled 
Wagner engineer discuss your motor needs with you. Just 
call the nearest of our 32 branch offices. 


This compressor is driven by a 50 hp, Type JP, Explosion- 
Proof Wagner Motor. 


Wagner Electric @rporation 


6407 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





ELECTRIC MOTORS - TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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for BLENDING LIQUIDS + DISSOLVING SOLIDS IN LIQUIDS 
MIXING GASES WITH LIQUIDS + AERATING + GASIFYING + OPERATED IN 
ANY TYPE OPEN 
OR SEALED VESSEL 








Agitator drives range in speed from 
10 RPM to 500 RPM; from frac- 
tional to 50 h.p. with stuffing boxes 
or mechanical seals for pressures 
up to 500 pounds or more. 









4 Quick opening manhole 
for inspection or filling. 


Semi-flexible coupling 
protects shaft bearings 
from bending movements. 


Vertical baffles supported 3 
by a nozzle in the top) «~~ 





ing easy outside adjust- 
ment. 









The peripheral angle of the blades can be made to meet 


Radial propeller agi- 





Struthers Wells flush 
bottom valves are avail- 
able in several sizes 
and materials. 


Removable bottom | 


guide bearing simplifies 
maintenance, 


STRUTHERS WELLS PRODUCTS 


PROCESSING EQUIPMENT DIVISION 
Crystallizers . . . Direct Fired Heaters . . 
Evaporators .. . Heat Exchangers . . . Mixing 
and Blending Units . . . Quick Opening Doors 
. . « Special Carbon and Alloy Processing 
Vessels . . . Synthesis Converters 

BOILER DIVISION 
BOILERS for Power und Heat... High and 
Low Pressure... Water Tube ... Fire Tube... 
Package Units 


FORGE DIVISION 














STRUTHERS WELLS Corporation 











Crankshofts . . . Pressure Vessels . . . Hydraulic hs 
Cylinders . . . Shofting . . . Straightening and i truthers 
Back-up Rolls 


MACHINERY DIVISION 
MACHINERY for Sheet and Structural Metal 
Forming . . . Tangent Benders . . . Folding 
Machines . . Roller Table and Tumble Die 
Bending Mechines .. Press Brakes . . . Punch- 
ing and Notching Machines .. . Forming Dies 


Wells 
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MANHATTAN 


give you 


«more Use per 


RUBBER LININGS 


Dollar’’ 


INSEPARABLE BOND 


THICK CALENDERED SHEETS 


(Courtesy A. H. Mathieu & Company) 


MANHATTAN Rubber Linings Assure Permanent 
Protection against Corrosion, Contamination, Abrasion 


You get real protection . . . permanent, positive pro- 
tection against losses due to corrosion, contamination 
and abrasion with Manhattan Rubber Linings. That’s 
because Manhattan engineers have developed a special 
method of bonding rubber to metal so securely that 
actual on-the-job tests have proved it can’t be sepa- 
rated! Manhattan Rubber Linings are made from thick, 
calendered sheets of natural or synthetic rubber, which- 
ever is best suited, for maximum durability. They 
expand and contract with the metal under temperature 
changes—won’t harden or crack. Their resistance to 
most acids, caustics and alkalis is as permanent as is 
possible to make them. 


To make certain your Manhattan Rubber Lining is 
flawless and permanent, every Manhattan Lined Tank 
is tested under high voltage to detect any possible 
imperfections. More than 60 years of research and 
manufacturing “know-how” at Manhattan have led to 
the development of many high quality linings . . . each 
designed for specific application. Regardless of the size 
or shape of your processing equipment, Manhattan has 
the facilities to handle your job . . . the most modern 
and complete available today. Equipment too large 
to be shipped can be field lined and vulcanized by 
skilled Manhattan crews. For rubber lining that 
lasts longer, contact an R/M representative at the 
Manhattan Rubber Lining plant nearest you. 


RM 621 


RUBBER LINING PLANTS AT PASSAIC, N.J. and NORTH CHARLESTON, S.C. 
MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 











For Precision Plate Heat Exchanger Performance ... 


SPECIFY DE LAVAL! 


Every phase of the design and engineering in a De Laval 
Plate Heat Exchanger is aimed at giving you the most 
precise operation possible. 





De Laval delivers... 


HIGH THERMAL EFFICIENCY... De Laval 
plates are so designed as to produce strong 
turbulence and high velocity . . . achieving 
maximum heat transfer. 


HIGH PRESSURE RESISTANCE...De Laval 
plates are made of heavier gauge stainless 
steel than ordinarily used...plate throats are 
pressed to provide greater strength...internal 
stress in plates is minimized by design. 


PRECISION TIGHTENING. .. De Laval cap 
nuts on tightening bars are fitted with thrust 
ball bearings and thrust washers... clearly 
stamped indicating marks make it easy to 
tighten to same tension each day. 


SIMPLE CLEANING... The De Laval Heat 
Exchanger is designed for easy cleaning 
either by back-flushing or manual washing. Unit 
is easily opened for inspection and cleaning. 





Get all the facts . . . today! Write for De Laval 
Heat Exchanger Bulletin. 


DE LAVAL 


fo) F- 4a mal -t- 0) dodal-lale|—1e-) 


THE OF LAVAL SEPARATOR COMPANY Poughkeepsie, New York + 427 Randolph St., Chicago 6 + DE LAVAL PACIFIC GQ. 201 E. Milibrae Ave., Millbrae, Calif, 
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The only air handling equipment 
that is engineered and built better 


Aen em Ra A tan ea NAN 


than the Clarage product. 

t 
CLARAGE FAN COMPANY : 
KALAMAZOO + MICHIGAN : 


aeons 
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Making sick wells... WELL! 


First comes diagnosis. Before the 
cure the trouble must be known 
so that proper treatment may be 
prescribed. 

Trained Layne research men, 
with the help of the latest and 
best in scientific equipment, find 
the trouble . . . determine the 
corrective measures .. . and ex- 
perts go to work. 

Successful? . . . One smaller 
Southern city saved the cost of a 
new well at a nominal cost. And 
that’s just one success in a long 
line of sick wells that have been 
made well by Layne. 


The nearest Layne associate 
company will be glad to discuss 
such problems with you—without 
obligation. It’s another Layne 
service that proves it’s always wise 
first to “ASK THE MAN FROM 
LAYNE” on any phase of water 
development or maintenance. 


LAYNE 


& BOWLER, INC. 


General Offices and Factory 


LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 











Municipality Agriculture 

















IN COW WAST \ia TICE 
PLANT SIZE REACTORS 
With Lab-Equipment Precision 


/| 


~». 





~ the same performance-proven engineering and 
- ¢raftsmanship that characterize @ High Pres- 
sure Lab and Pilot Plant Equipment. Combining 
the most advanced design engineering in the high 
pressure field with the finest materials available, 
@ Plant-Size Reactors already have given sup- 
etior performance in many atomic energy pro- 
jects. Your requirements can be met by either 
standard @ or specially-designed reactors. Take 
+ = advantage of the up-to-date thinking and exper- 
i ience of @ specialists in the design and manu- 
| "Or products are designed ond built to comply with facture of Plant-Size Reactors. 
the requirements of the ASME Code and we are Send for Bulletin 356 
authorized to apply the appropriate Code symbols.” 
SPECIALISTS IN ' 
LABORATORY AND PILOT PLANT HIGH PRESSURE EQUIPMENT 


AUTULLAVE ENGINEERS 


2930 WEST 22No STREET e ERIE, PENNSYLVANIA 
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A new source for nitrogen chemicals 
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Strategically located in Hammond, Indiana, this ultra-modern plant will 
soon be on stream — producing high purity anhydrous ammonia and nitro- 
gen fertilizer solutions for agriculture and industry. 


The central location of this plant is of prime importance to you. It means 
fast, low cost delivery of your nitrogen needs via Sinclair’s fleet of tank 
cars and tank trucks. Moreover, vast storage facilities will enable Sinclair 
to supply you with top quality products during your busiest periods. 


For further information about how this new plant can meet your nitrogen 
supply problems, phone or write. . . 


SINCLAIR CHEMICALS, INC. 


(Affiliate of Sinclair Refining Company) 


600 Fifth Avenue, New York 20, N. Y. > Phone Circle 6-3600 
155 North Wacker Drive, Chicago 6, Illinois + Phone Financial 6-5900 
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Cut ‘em down with the simplest, most dependable, 





accurate and inexpensive system you can own! 









Like to switch to automatic proportioning?...or saddled with a complex, 
inefficient or outmoded system that isn’t giving you that extra incre- 
ment of speed and accuracy that you must have to show a real profit? 

Here’s the answer. By combining standard Richardson Scale batch 
weighing units like those shown here with a Richardson Remote Stop 
Counter Panel, you get virtually continuous-stream delivery, with the 
kind of accuracy you couldn’t hope for with a continuous weighing 
scale. What’s more, with a system made of simple, easy-to-maintain 
Richardson units— interlocked for simultaneous delivery—you get an 
inexpensive system that’s tailored to fit the exact needs of your plant or 
mill. In many cases, depending on materials, complexity of the blend 
and other factors—a simplified Richardson Automatic Proportioning 
System can do the job.of a much more expensive, much more complex 
fully-automated system. 

WRITE TODAY for further information about cost-saving, space- 
saving, labor-saving Richardson Proportioning Systems. Ask Richardson 
for a recommendation to solve your particular problem. RICHARDSON 
SCALE CO.,, Clifton, N. J. 






















RICHARDSON SCALE COMPANY, Clifton, New Jersey 


Atlanta ¢ Boston ¢ Buffalo « Chicago * Cincinnati ¢ Detroit * Houston * Memphis 
Minneapolis * New York ¢ Omaha « Philadelphia © Pittsburgh * San Francisco 
Wichita * Montreal * Toronto * Havanae Mexico-City * San Juan 
Richardson Scales $.A., 1-3 Rue de Chantepoulet, Geneva, Switzerland 
Richardson Scale Co., Ltd., 40-42 George Street, Nottingham, England 


















ge 2 Co EASY To pumP FLUIDS 


through process lines of 
-.., CHASE COPPER TUBE! 











































































The coefficient of friction takes a beating inside process lines 
of Chase copper tube! The inside of this clean tube is satin- 
smooth, so even the heaviest industrial fluids flow more easily. 
That means pumps need not strain to keep fluids moving— 
pumping costs stay low! 


Tests actually show that coefficients of flow remain essentially 
unchanged with time or quantity of liquid pumped through 
Chase copper tube. This is not true of other metals where clog- 
ging rapidly increases resistance to flow. What’s more, Chase 
copper tube is corrosion-resistant—can’t clog with rust! 


Your Chase wholesaler or the Chase warehouse near you can 
give you full information on Chase copper tube. Call them! 








WATERBURY 20, CONNECTICUT VBSIDIARY OF KENNECOTT COPPER CORPORATION 


THE NATION’S HEADQUARTERS FOR BRASS, COPPER AND STAINLESS STEEL 


Warehouses and Sales Offices at: Atlanta * Baltimore © Boston * Charlottet © Chicago © Cincinnati © Cleveland © Dallas © Denver * Detroit * Grand Rapidst * Houston * Indianapolis * Kansas City, Mo. 
Los Angeles * Milwaukee © Minneapolis © Newatk © New Orleans * New York © Philadelphia » Pittsburgh * Providence © Rochestert © St.Louis * San Francisco © Seattle * Waterbury * (tsales office only) 


Sales Representatives at: Aibany, New York + Bridgeport, Connecticut * Coder Falls, lows + Dayton, Ohio + Greensboro, North Carolina * Hartford, Connecticut + Jackson, Mississippi * Louisville, Kentucky 
Memphis, Tennessee * Miami, Florida © Oakland, California © Portland, Oregon * Richmond, Virginia * Rockford, iinois * South Bend, indiana » Springfield, Massachusetts * Tulsa, Oklahoma * Washington, 0.C. © Wichita, Kansas 
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Built for the 168-hour week... 
Gardner-Denver RX Compressors 


That’s continuous service . . . and it goes on year 
after year in all sorts of plants where Gardner- 
Denver RX’s occupy the compressor room. Bearings, 
valves and other moving parts are engineered to keep 
on the go . . . seldom require more than brief in- 
spection halts. Bulletin HAC-40 gives details on RX >. 
models from 89 to 1292 cfm, for pressures from 15 to " Le 7 ! 
150 psi. Write today. es 
Another popular industrial compressor 


. . . the compact, efficient Gardner- 
Denver WB. 142 to 1150 cfm. 


GARDNER - DENVER 


THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 


Gardner-Denver Company, Quincy, Illinois 
In Canada; Gardner-Denver Company {Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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ought 
to see 
the skeletons 
in our 
closet 





We've got thousands of them and we are mighty 
careful to see that they don’t rattle around and get Jost 
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hey are X-rays of what might be called the “bone structure” of an 

ACF-DURADOME tank car . . . actual pictures of the vital weld- 
ments which join together the heavy gauge steel. 
The seams in ACF tank cars are butt welded inside and out .. . then 
X-rayed to assure perfect weldments throughout. These X-rays are part 
of the permanent record of every completed tank car which leaves our 
shops. They’re your assurance that ACF builds the most rugged tank 
cars on the rails today. 
Our job is leasing, selling and maintaining tank car fleets for industry. 
You'll find a nationwide network of Shippers’ Car Line offices and repair 
shops ready to serve you. Our modern tank car service has been developed 
through decades of service to industry. Whether you prefer to lease or 
buy... contact your nearest Shippers’ representative, 


SHIPPERS’ CAR LINE CORPORATION 


A subsidiary of Q. C £ INDUSTRIES, Incorporated 
30 Church Street, New York 7, N. Y. 


CHICAGO, ILL. +» HOUSTON, TEX. » SAN FRANCISCO, CAL. - MILTON, PA..- EAST ST. LOUIS, ILL. - SMACKOVER, ARK. « TULSA, OKLA. :2sMORTH KANSAS CITY, MO. - RED HOUSE, W.VA, 
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Hagan 5” x 10” 
Power Positioner 
actuating a lever operated water 
control valve in a chemical plant. 


HAGAN POWER POSITIONERS 


HIGH PRECISION—LOW MAINTENANCE! 


Hagan Power Positioners provide the “muscles” for thousands of 
control applications in every type of industry—wherever torque and 
positioning accuracy requirements are severe. 

Hagan Power Positioners are economical, both in first cost and in 
the low maintenance costs which result from their uncomplicated 
design and strong construction. Many Hagan unus are still giving 
trouble-free, dependable service after years of exposure to rigorous 
conditions, such as high ambient temperature (up to 160°), corrosive 
atmospheres, or outdoor installations. 

Hagan Power Positioners can help you lower costs in all your final 
power drive needs. Write for Specification File TP-MFI for informa- 
tion on the full range of these powerful ‘‘Muscles for Industry.” 


HAGAN CORPORATION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


Systems and Components for: Boiler 
Combustion Control, Metallurgical Furnace 
Control, Process Control, Aeronautical Test- 
ing Facilities « Industrial Water Treatment 
* Chemicals for Water Conditioning 


HAGAN SUBSIDIARIES: CALGON, INC. * HALL LABORATORIES, INC. 
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SPROUT-WALDRON 


You get more than a 






conveying system at 
SPROUT-WALDRON 


You get many p/us values when you deal 
with Sprout-Waldron. In conveying sys- 
tems, you get a wide choice of types, 
styles, and sizes. And all can be tailored 
to fit your needs by Sprout-Waldron’s 
unique methods of ‘“adaptioneering.” 
You also get reliable 
guidance on installations 
and applications from 








pays 11 ways 



































Our engineering repre- 1. Increased production—greater safety. 
sentatives and engineer- 2. 99.96% material recovery. 
ing staff. Their recom- . 
mendations are based on 3. Lower maintenance costs. 
long experience and . ae 
fake’ hy Gaur bead 4. No product intercontamination. 
files of successful proces- 5. No fan wear. 
sing applications and P P 
laboratory tests. 6. No infestation. 
member of Sprout- PAVE SMYTH 7. No handling losses. 

aldron’s Quarter Cen- Tae < 
tury Club, Dave Smyth has been serving 8. Elimination of exterior dust. 
the needs of his customers for 27 years. 9. Improved working conditions. 








And before joining Sprout-Waldron, he 
served the processing industries through 
a mill supply house. Industrial America’s 
biggest names have profited by Dave's as- 
sistance in solving problems. With such 
men to help you, you're bound to buy 
right at Sprout-Waldron. 









10. Small space requirements. 
Horizontal, vertical, around corners. 









— 
en 
» 




















SCREW CONVEYORS 


In this modern, negative-pressure or draw-through 
system, the fan is located on the opposite side of the 
collector from the material conveying line. Material 
does not pass through the fan. Mechanical friction 
and exterior dusting are eliminated. The unit is self- 
cleaning. It can cool, heat, aerate, or dry. Materials 
can be routed anywhere you can run a pipe. There 





» 


Sprout-Waldron vertical and horizontal 
screw conveyors are extremely low in 
maintenance and moderate in power re- 
quirements. Available in conventional 
helicoid, continuous sectional, and sec- 
tional types. Ask for literature. 





is a minimum of moving parts. 

Thorough experience in application and design is 
essential to getting best results from any pneumatic 
- system. Sprout-Waldron is one of the country’s fore- 
most designers and builders of pneumatic systems, 


BUCKET ELEVATORS 


Sprout-Waldron offers bucket el- 
evators in bucket sizes from 3” x 
3” to 30” x 16”... wood, stain- 
less steel, carbon steel, and alu- 





rash ‘a ee Ae oo and has been manufacturing Pneu-Vacs for more than 
full facts. 9 years. Be sure to compare Pneu-Vac with all others 
Ss before installing any pneumatic conveying equip- 
FEEDERS — ment. Write for details. 


<[ 
You'll find the sim- GD 
plest, sturdiest, and Xi 

easiest - to - maintain 

feeders at Sprout- ig al 
Waldron. Ours is the 

most extensive line to be found anywhere. 
And the many years of experience we 
have gained through pioneering in this 
specialized field assures you of the great- 
est possible savings. Get details. 


SP ROUT-WALD@@ m& 
Wlanifatlaring Engineers Since (866 
15 LOGAN STREET = MUNCY, PA. 


“ $IZE REDUCTION, MIXING & BLENDING, PELLETING 
Equipment for & CUBING, BULK MATERIALS HANDLING, PRODUCY 
CLASSIFICATION 
Facilities for fabricating, machining, custom founding, woodworking, 
laboratory testing warsee 


zon7morrs 
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Just out—new, smaller sizes 
in Class 2 Gyrol Fluid Drives! 


Type VS, Class 2 Gyrol Fluid Drive for 1- to 800-hp applications. 


Typical Applications: 
PUMPS, AGITATORS, MIXERS 


CONVEYORS, CABLE & 
ROPE MACHINERY 


FANS AND BLOWERS 

CENTRIFUGAL COMPRESSORS 
PAPER AND PRINTING MACHINERY 
TEXTILE MACHINERY 


American Blower 


products serve industry 
@ Air Conditioning, Heating, 

Ventilating Equipment 
Mechanical Draft Equipment 
Industrial Fans and Blowers 
Centrifugal Compressors 
Gyrol Fluid Drives 
Dust Collectors 
Refrigerating Machines 


With the addition of new sizes 
in the lower horsepower range, 
you now have a complete line 
of Type VS, Class 2 Gyrol 
Fluid Drives from which to 
select — 1 hp to 800 hp, speeds 
to 3600 rpm! 


These compact, self-contained 
units offer unlimited application 
possibilities, because of their 
important benefits: adjustable, 
stepless speed control; revers- 
ible while in motion; 5 to 1 
speed range; no-load starting; 
complete shock absorption; 
remote, manual, or automatic 
control; quiet operation. 


For full information on the 
complete Type VS, Class 2 
Gyrol Fluid Drive line, contact 
our nearest branch office. There 
is One in every principal city. 


Simple design, flexible operation 


i 


Runner Vortex of Oil Impeller 


Gyrol Fluid Drive provides a 
simplicity of design and a 
flexibility of operation no 
other method of power trans- 
mission offers— plus an in- 
herent safety factor. Operates 
on hydro - kinetic principle, 
using vortex of oil to transmit 
power from driving to driven 
machinery. Power is trans- 
mitted smoothly, evenly, effi- 
ciently, without shock. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of Amnican - Standard 


AMERICAN (5( 


= 








Whatever the material—mineral, vegetable, 
animal or chemical—you’ll find a Williams 
Mill to crush, grind, shred or pulp it to 
exactly meet your most critical specifica- 
tions. Of equal importance, and regardless 
of the size of the job, there’s a size and type 
that will probably do it in one operation 
entirely without the need for additional or 
secondary equipment! 


You get more for your investment too, 
when you choose a Williams! You'll find it 
more carefully designed, more ruggedly 
built, for year-after-year service. You'll find 
it offers the most in low-cost operation, in 
minimum maintenance, and in features that 
mean continuously stepped-up production. 
It will pay you to get ALL the facts! 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2706'N. 9TH ST. tr ST. LOUIS 6, MO. 


to do the iob... better, 


faster, at lower cost! 


WILLIAMS EQUIPMENT 
INCLUDES: 


HEAVY DUTY HAMMER 
MILLS, all sizes... ROLLER 
and IMPACT MILLS with 
Air Separation for grinding 
to 325 mesh or finer... 
HELIX-SEAL MILLS for 
fine dustless grinding and 
non-clog wet grinding. .. 
DRYER MILLS... AIR SEP- 
ARATORS .. . VIBRATING 
SCREENS . . . COMPLETE 
‘'Packaged’’ PLANTS, 
ready to install in existing 
buildings. 


OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 
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World's 


Airmat PL-24 


IGHEST efficiency plus low initial cost—that’s 

Airmat PL-24, and that’s the reason more than 
a quarter-of-a-million units are now supplying busi- 
ness and industry with more than 300 million cfm 
of clean air! 


The PL-24 packs 281/, square feet of filtering area 
in a compact 2’ x 2’ x 8” unit. Deep serrations in 
media support are at the precise angle for optimum 
combination of air volume, resistance and uniform- 
ity of air distribution. And here’s one extended- 


Pi dnsihciin Ai Bitter — serrer 


COMPANY, INC. 
326 Central Avenue, Louisville 8, Kentucky 
American Air Filter of Canada, Ltd., Newt P. Q. 


28% sq. ft. 


of filtering area in 
2' x 2' x 8” unit. 


Inexpensive Airmat media is quickly 
renewed by means of mechanical 
loader {as shown) or manual loader. 


fo 


Most Efficient Mechanical Filter 
for Ventilating and Air Conditioning Service 


surface dry-type filter with a positive seal against 
air leakage. 


PL-24 requires no oil, no water for washing. Low 
cost Airmat media is quickly replaced when dirty, 
restoring filter immediately to original high effi- 
ciency. Unit construction simplifies installation for 
any capacity requirements, in straight bank or “V” 
arrangements. For complete product information, 
call your nearest AAF representative or write direct 
for Bulletin 230. 


AAF Dust 4 Ilinois Steam 
Control! Equipment Heating Specialties 


OUR BUSINESS ——— 


Herman Nelson 


Air Filters ond j 
i Industrio! Heaters 


Precipitators 
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QUANTITIES ARE F 


LIST OF MATERIAL 
QR ONE GLOBE OR ONE ANGLE VALVE 





WHERE A.S.7.M. SPECIFICATIONS ARE INDICATED THE LATEST REVISION APPLES 


EDWARD VALVES, INC. 
SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 
EAST CHICAGO, INDIANA 
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CARTER DISC SEPARATORS 


You can size free-flowing materials with Carter 
Dise Separators much more accurately than you 
can with screens. That’s because Carter discs size 
by length differences. In each disc there are hun- 
FOR ACCUR ATE LENGTH dreds of under-cut pockets which lift short ma- 
terial and reject long material that does not fit 
into the pockets. Fig. 1 shows how material flows 


SIZING OF FREE-FLOWING ac ws pet Ateincliitigaoninties 
GRANULAR MATERIALS tect aiscs ana in the cicorotes of the discs ancl 


there is a wide range of pocket sizes and styles. 


CARTER PRECISION 


nd GRADERS For Sizing by 
UNI-FLOW ‘5 Thickness or Width 


CYLINDER SEPARATORS SR 


Wille dikes Migcentues beaten of the perforated cylinders used 
precise separations, Uni-Flow in Carter Precision Graders, 
ocean Separators are recom- these machines make separa- 
eee anes eae tions to a degree of accuracy 
the Uni-Flow Separator the hitherto unobtainable. Thick- eae Sa Seton ot the 
material is lifted by semi- ness separations are made by material to be up-ended and 


" ind A . positively presented to the round 
aphericel indents (A) thet line slots at the bottom of grooves perforations. 


the inside surface of the cylinder. . : 

The operator controls the sepa- in the cylinder. Width separa- 

ration by raising or lowering s 

the separating edge (C) of the tions are made by pete 
trough (B) into which the lifted recessed round perfor- emt 
material falls. ations in the cylinder. 


FREE TESTING You are invited to send— 
or bring—samples of your materials to the Hart- HART-CARTER CO. 
Carter laboratory for free testing. (Ask us about 

the size sample required.) Results will be kept con- 661 19th Avenue N.E., Minneapolis 18, Minn. 
fidential. Knowing your requirements, Hart-Carter Phone: Sterling 9-2417 

will recommend the machines you need. Hart-Carter 
machines are being used to size such materials as 
polyethylene and nylon cubes, and catalyst pellets. MACHINERY FOR SIZING FREE-FLOWING 
WRITE FOR FOLDERS that describe in detail the CORA MASERALS OF SeemmNEONAL 
sizing methods used by each kind of machine. DIFFERENCES 
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To show alternate 
floor plans 
and elevations 








EASTMAN KODAK COMPANY 


jam-packed with 
valuable tips on Name 


Kodagraph Autopositive intermediates have dense black photographic lines on a translucent paper base. 


Kodagraph Reproduction Materials 


-MAIL COUPON FOR FREE BOOKLET 


Graphic Reproduction Division, Rochester 4, N. Y. 
New booklet is Gentlemen: Please send free booklet describing Kodagraph Reproduction Materials. 





Instead of retracing basic plans over and over, you 

reproduce them on Kodagraph Autopositive Paper. 
This revolutionary paper gives you positive photo- 

graphic intermediates without a negative step. 

You, or your blueprinter, can turn them out under 
full roomlight with present equipment. Expose in a 
blueprint or direct-process machine . . . or vacuum 
frame; process in standard photographic solutions. 

Result: Sparkling intermediates made at a fraction 
of the retracing cost! Just add the new design . . . and 
you have printmaking masters which will give you 
top-quality blueprints and direct-process prints. 

This is another example of the way Kodagraph Re- 
production Materials save time, cut costs in thousands 
of drafting rooms and reproduction departments. 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N.Y. 
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saving drafting 





time, protecting Company Position 
drawings, getting 
better prints. Street State___ 
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me of a good product travels far... 


ROSS SURFACE CONDENSERS 


serve power plants everywhere 





Pre-eminence of Ross engineering and manu- condensing and heat exchange problems. 
facturing has won many customers . . . and New Bulletin 8.2K1 gives you the reasons 
kept them ... here and abroad. why. Write for your copy, please. Ross Heat 

Public utilities, municipalities, industries, Exchanger Division of American-Standard. 
institutions, office buildings . . . some equipped 1411 West Ave., Buffalo 13, N. Y. In Canada: 
with large twin bank designs, others with Kewanee-Ross of Canada Limited, Toronto 5, 
smaller single bank units . . . number among Ont. 
Ross installations which date back 40 years. 


Long a leading, exclusive producer of heat 
exchange and condensing equipment .. . long 
a pace-setter with major innovations .. . Ross 
has a versatile experience to offer in the inter- 
pretation and fulfillment of your requirements. 
Consulting engineers, contractors, architects or 
plant men’. . . whoever specifies . . . all like to 
work with Ross engineers in the solution of 
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CHEMICALS DIVISION, ATLAS POWDER COMPANY, WILMINGTON 99, DELAWARE 


Atlas Powder Company, Canada, Ltd., Brantford, Ontario, Canada 








Activated Carbon 
Treatment Improves 
Quality of Many Products 


Treatment with activated carbon is a way to upgrade the quality of many 
different kinds of products. Primarily a purification process, Darco treat- 
ment adds to consumer acceptance by taking out certain types of things 
that detract from appeal to the eye, the taste, or the nose. 


IMPROVEMENT IN COLOR. In many products, from 
sugar to sulfa drugs, clear white color is the symbol of 
purity. Treatment with activated carbon is often the 
simplest and most economical way to remove color 
bodies, and thus produce the desired clarity. 


IMPROVEMENT IN ODOR. Many of the molecules 
which cause undesirable odors are readily adsorbed on 
carbon. Similarly, adsorption often improves taste by 
elimination of complex molecular impurities that cause 
unwelcome flavors. 


ELIMINATION OF HAZE. Turbidity is usually caused 
by the precipitation of impurities with limited solubility, 
which fall out of solution during storage or when sub- 
jected to a change in environment. Such impurities are 
usually easy to remove by adsorption . . . leaving the 
finished solution clear and attractive. 


‘ED “PREVENTION OF FOAMING. Precursors of undesirable 
h foam, being surface active, are readily removed by 
adsorption. Where you want to keep foam ingredients, 
but remove others . . . as in treatment of beer to reduce 
chill haze . . . selection of the right carbon dosage does 
~ the trick. 


If you’ve got a product that could be improved by the adsorption process, 
we'll welcome the opportunity to investigate ways that Darco can be put 
to work. Call on us—we’re specialists. 


ta 


\ 








Darco is Engineered for Efficient Filtration 





Particle size of activated carbon should 
be small enough to provide speedy 
access to the adsorptive surface, but 
large enough to assure adequately fast 
filtration rates and good filtrate clarity. 


In the manufacturing of Darco acti- 
vated carbon, thorough precautions are 
taken to produce the correct particle 
size. The grinding operation is controlled 
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to give the most effective size of parti- 
cles and distribution of larger and 
smaller sizes to provide optimum overall 
performance. Substantially 100% of 
Darco particles pass a 100-mesh sieve, 
and about 70% pass a 325-mesh 
sieve. 


The result: peak flow of filtrate consist- 
ent with efficient adsorption. 










































IMAGINEERING 
with 
activated carbon 


If you’ve been used to thinking 
about adsorption by activated car- 
bon solely as a way to remove 
impurities from solution, you may 
be overlooking some interesting pos- 
sibilities. 


Let’s go back to fundamentals for a 
moment. Adsorption, by definition, 
occurs when there is a greater con- 
centration of solute at a liquid-solid 
interface than there is in the main 
body of a solution. Adsorption, in 
other words, can be considered a 
method of concentration. 


When you have an adsorbable in- 
gredient in solution, consider con- 
centrating the material on the huge 
adsorptive surface of activated car- 
bon. This technique is standard 
practice in antibiotic research. One 
of the final steps in isolating various 
mold-derived medicinals is adsorp- 
tion on activated carbon, then elu- 
tion of the concentrate from the 
carbon. Often this trick works when 
there is no other practical means of 
concentration. 


One fly in the ointment—there’s no 
rational way of choosing the elution 
medium. It’s strictly a_trial-and- 
error proposition. Usually two-com- 
ponent systems work best, such as 
pyridine-water, water-acetone, water 
saturated with amyl acetate, or 
acidulated methanol. Our advice: 
try it and see. You may get results 
on problems that have defied other 
methods. 
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All Business 


for 

valves, 
floorstands 
and 

sluice 


gales 





CHAPMAN MOTOR UNITS 


Just look at them .. . inside as well as out. You'll 
find that Chapman Motor Units are not only 
rugged in construction, they're simple in design. 
In fact, a Chapman Motor Unit has approxi- 
mately haij as many parts as any other unit. 

This simplicity means better, easier opera- 
tion and lower maintenance costs. It means 
longer life with fewer repairs. 

With Chapman Motor Units your valves seat 
tight .. . but never too tight. Micrometer adjust- 
ment On limit switch insures exact tightness pre- 
setting. Drift is eliminated. Lash is slashed. 


Complete operation by low speed motors is 
always smooth, accurate and trouble free. 

Use them in any position. Quiet, rugged stub- 
tooth gears require no grease or oil. Use them 
under the most adverse conditions. They’re 
weatherproof, steamtight, dependable. 

Installation is quick and easy. Chapman 
Motor Units and Floorstands are wired and 
ready to tie in with your leads. Just hitch them 
up. You’re in business. 

Get the whole interesting story in our newest 
catalog 51. Write for it, your copy, now. 


He CHAPMAN VALVE Mtg. Co. 


INDIAN ORCHARD, MASS. 
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Chemical Shippers- 
HERES SERVICE TO RELY ON 


ee Ee 5 


1. A big fleet of single and multiple 
compartment chemical cars that have 
been specially adapted and lined for 
customer requirements. (Special 
chemical cars will also be built for in- 
dividual needs.) 


2. A nationwide organization of con- 
venient offices and personnel applying 
shipping knowledge gained in nearly 
half a century of operation. 


3. A very special understanding of 
chemical shipping problems and a 
background of close co-operation with 
the chemical industry. 


It’s a combination that delivers your bulk chemical ship- 
ments safe, clean, fast and sure wherever there’s a railroad 
track—and at low cost! Let us know your requirements. 
You can depend on North American helpfulness and service. 


PRODUCTS REQUIRING 


CARE 


NORTH AMERICAN CAR CORPORATION 


NORTH WESTERN REFRIGERATOR LINE COMPANY 


MATHERS HUMANE STOCK TRANSPORTATION COMPANY 
A NATIONWIDE ORGANIZATION WITH BRANCH OFFICES IN IMPORTANT MARKET CENTERS 
231 South La Salle Street, Chicago 4, Illinois 


Dallas * Fond du Lac ° 
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St. Paul ad 


St. Louis . Tulsa 


San Francisco 





LINK-BELT Bucket Elevators 
are tailored to suit your needs 





~ 


Centrifugal Discharge Positive Discharge Continuous Discharge Inclined Elevators 


What kind of materials 
must you elevate? 


ELECTING the right elevator to handle your material is no cut-and-dried 
procedure, but it’s easy when you depend on Link-Belt. For top effi- 
ciency, a number of needs must be considered: the right buckets, correct 
bucket spacing for clean pickup and discharge, the right takeup, and a 
correctly designed hood that prevents back-legging. Link-Belt’s broad 
line of 13 elevator types in four basic designs—plus a wide selection of 
quality malleable iron, Promal, or steel buckets—assures the right 
elevator leg to suit your operations exactly. 
This specialization also explains why it pays to call in Link-Belt when 
designing a new plant, so that all elevating requirements can be satisfied 
from the outset. Equally important, Link-Belt offers lowest-cost installa- 
tion, operating and maintenance . . . stemming from advanced design. 
Whether you handle large or small quantities, get the advice of a 
Link-Belt materials handling expert. Call the Link-Belt office nearest you. 
Twin Link-Belt continuous discharge bucket 
elevators provide continuous flow of materials at 


this cement mill. Frames are of structural steel, 
and casings can be provided when desired. 


BUCKET ELEVATORS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities. 
Export Office, New York 7; Canada Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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You Pay More For 
HEAT-FAG... 


...than for the blower 
that keeps men cool 


When hot, stagnant or fume-filled air dis- 
tresses your men, your production suffers too. 

Give men around furnaces or hot proc- 
esses, or in confined areas, a steady supply 
of fresh, cool air with Coppus Blowers and 
Exhausters and watch their efficiency 
jump to a more profitable level. 

There’s a portable, easily adaptable 
Coppus “Blue Ribbon” product for prac- 


tically any fresh-air requirement. The 
Coppus “Blue Ribbon”’ is the sign of preci- 
sion workmanship and. trouble-free, long- 
lasting operation. Check and mail the cou- 
pon for exact information. Sales offices in 
THOMAS’ REGISTER. Other. “Blue Ribbon” 
Products in CHEMICAL ENGINEERING CATA- 
LOG, REFINERY CATALOG, BEST’S SAFETY 
DIRECTORY, MINING CATALOGS. 


OTHER 


COPPUS 


“BLUE RIBBON” 
PRODUCTS 


a 
| 
| 
fro: 
7: 
HORIZONTAL TURBINE 


1 to 150 horsepower 


VERTICAL TURBINE 
Six frame sizes 


1 to 150 horsepower 


FANMIX GAS-OIL BURNER 


MAIL THIS COUPON To Coppus Engineering Corp., 226 Park Avenue, Worcester 2, Mass. 


PLEASE SEND ME INFORMATION ON SUPPLYING FRESH AIR TO MEN WORKING: 


(‘on doiter repair jobs. 
COOLING: 


motors, generators, 
switchboards. 


CD wires and sheets. 
[DD general man cooling. 
[D) around cracking stills. 


Oo in tanks, tank cars, 
drums, etc. 


o in underground cable 
oO in earueinns fusilages, 
(D) on coke ovens. 

| fips Ansa rub- 


rite h special ventilat- 
He eeblemn yee may have.) \ 


A AE ES a Th A ce Se 
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oO exhausting welding 
fumes. 


stirring up stagnant 
oO air wherever men are 
working or material is 


drying of walls, sheets; 
oO etc., after treated with 
coating material. 








CITY. 


t 
! 
' 
! 
i 
! 
i 
! 
1 
' 
' 
. 
! 
! 
j 
! 
! 
1 
' 
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If it takes a 

Paint Film 

9 mils thick 

to stop corrosion... 





you'll get it in just 2 passes of the gun with 


TVGO\ A 


HOT SPRAY PAINT 


With just two passes of the spray gun you You'll save yourself 20% -30% in application 
can build a non-sag film 5 or more mils thick costs; you'll save yourself countless hours of 
with Tygon “ATD” Hot Spray—a film thick- “down time;” and you'll get the proven protec- 
ness that would require five or six coats of tion that has made Tygon Paint tops in 
conventional cold spray paint. protective coatings for more than 15 years. 


Write for this new TYGON Si 
Protective Coatings Manual — : 
jam-packed with information that U. Ss. ST E WA RR & 


will help you get more out of your 
¥e th AKRON 9, OHIO 


painting dollar 





294€ New York @ Chicago @ Houston 
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¥ Product purification by ab- 


sorption with liquid am- 
monia is a feature of a 
new partial oxidation 
process for acetylene. It 
was developed in Belgium 
by Societe Belge del’ Azote. 


VA nearly completed Bureau 


of Mines research project 
promises to solve the prob- 
lem of removing silica 
from western alumina de- 
posits. It indicates that 
economical production of 
alumina from anorthosite 
rock may be near. 


\ ‘Building has begun on plants 


to use a new hardwood 
pulping process developed 
by Sprout Waldron. It’s 
said to use less total energy 
and show other savings 
over the chemiground- 
wood process. 


-Chementator 





H. T. SHARP 


Another job for lead dioxide anodes 


Japan’s Sanwa Pure Chemical Co., Ltd., 
has developed an electrolytic process for pro- 
ducing bromates from bromides using a lead 
dioxide anode. First word on the process 
came last month at the Electrochemical 
Society meeting in San Francisco. Earlier, 
American Potash & Chemical Corp. revealed 
that it was pilot-planting an electrolytic per- 
chlorate process using this type of anode 
(Chementator, April 1956, p. 103). 

Present bromate processes use graphite 
anodes. These spall and form a mud that 
hinders continuous operation and gives yellow- 
ish, off-color bromate crystals. Lead dioxide 
appears to eliminate these problems. 

In making its bromate Sanwa held its 
pilot cell at 160. F. to minimize anode loss and 
kept the pH below 10 to avoid producing oxy- 
gen. The cell operated at 3.5 v. and 525 amp. 
(180 amp./sq. ft.) and 1.74 kwh. was re- 
quired per pound of potassium bromate pro- 
duced. Sanwa reported an anode loss of 
0.13 lb./ton of bromate and a 97% recovery 
without evaporation. Hydrogen discharging 
at the cathode caused sufficient circulation of 
the cell liquor. 

But it was the lead dioxide anode and 
its preparation that stirred the meeting’s in- 
terest, not the cell design nor the process. 
Sanwa has a unique, economical method for 
forming the anode without using a metal core, 
but it’s keeping this to itself. 


More on Udy processes revealed 


Electrochemical Society’s San Francisco 
meeting also heard details of a new electro- 
thermic process for getting alumina and/or 
titanium dioxide from low-grade, high-iron 
siliceous ores (Chementator, May 1956, p. 
103). 

Discovered by Marvin J. Udy, this process 
and others (Chementator, Oct. 1955, p. 103 and 
April 1956, p. 104)’ are now being developed 
by Strategic-Udy Metallurgical and Chemical 
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Procésses Ltd. Reynolds Metals, an aluminum 
producer, has taken an interest in the process 
and is also working on its application. 

Udy’s new process is based on close study 
of the phase diagram for the SiO., Al.O;, TiO. 
system. Essentially, he smelts calcined ores 
with coke at economical electric furnace tem- 
peratures—without adding lime or other flux- 
ing material—to make low-carbon iron or steel 
and a slag containing silica, alumina and/or 
titanium dioxide. Sulfuric acid leaching re- 
covers aluminum and/or titanium values from 
the slag. 

It’s possible to mix ilmenite and high- 
iron bauxite to make all three products. Even 
“red mud” from the Bayer alumina process 
could be used, though small amounts of silica 
must be added. 

Whatever the starting material, process 
economics depend on realizing the ingot iron 
or steel values. But this should be no problem 
since ingot iron commands a higher price than 
pig iron. And Udy believes that a 450-ton/day 
plant could compete economically with the 
Bayer process. 

For commercial production, theoretical 
power requirement is about 1,000 kwh./ton, 
but in practice this can be cut by feeding the 
calcined ore to the furnace at 1,830-2,000 F. 
Taking advantage of a liquid phase in the 
Al,0;-Si0. system at 2,810 F. and in the 
TiO.-SiO. system at 2,800 F., Udy smelts the 
ores at about 2,900 F.—several hundred de- 
grees lower than processes based on production 
of fused alumina. 


New capacitor and two processes told 


Other items of interest to chemical engi- 
neers which were discussed at San Francisco 
include: 

¢A revolutionary all-solid capacitor de- 
veloped by Bell Labs and now going into pro- 
duction. 

¢ A Bureau of Mines process for producing 
silicomanganese from low-grade native ores. 
(For earlier details see Chem. Eng., June 1953, 
p. 122.) 

eA columbium and tantalum concentra- 
tion process developed by the Bureau of Mines. 

The Bell development will be important 
to instrument, design and plant engineers. 
The new capacitor should find wide use in 
miniaturization and its rugged construction 
and desirable properties will fit it for many 
problem uses. 
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The unit has higher capacitance per unit 
volume than conventional capacitors, an ex- 
tremely long shelf life and, with no liquid to 
boil or freeze, it can operate at both tempera- 
ture extremes. 

To make it, Bell sinters tantalum powder 
to form a highly porous (1,000 sq. cm./cc. of 
volume) slug coated with a thin dielectric film 
of tantalum dioxide. Manganese dioxide, which 
essentially replaces the liquid electrolyte, is 
then sandwiched in between the tantalum 
dioxide and a lead alloy anode. 

The Bureau’s silicomanganese process cou- 
ples either heavy media separation or oil emul- 
sion flotation with electric furnace smelting 
using hogged fuel (wood waste or sawdust) as 
reductant. 

Tests indicate that 6,000 kwh or less 
would be required per ton of silicomanganese 
produced under commercial conditions, and 
that graphite electrode consumption would be 
less than 70 lb./ton. Use tests on the product 
in three steel mills prove it equal or superior 
to silicomanganese now available. 

Differing magnetic susceptibilities of the 
mineral components keys the other Bureau 
process. Low-grade alluvial sands are scrubbed 
in an attrition scrubber to eliminate surface 
iron stains that would affect magnetic sus- 
ceptibility. Slimes go to waste, sands to a low 
intensity wet magnetic scrubber where mag- 
netite separates out. 

Other components, mostly nonmagnetic 
at this stage, pass through a 2.8 amp. ring- 
type separator to remove ilmenite-garnet. 
Roasting the rest at about 1,500 F. for 2 hr. 
increases susceptibility. And passing through 
a series of magnetic separators progressively 
concentrates columbium- and tantalum-bear- 
ing minerals. The radioactivity of euxenite, 
most important and least magnetic of these 
minerals, provides a ready means of tracing 
its path and the paths of closely associated 
components. 


Nitric acid replaces air oxidation 


As a part of a multi-million dollar expan- 
sion program at its Belle, W. Va., works, Du 
Pont is going to boost adipic acid capacity by 
75%. The new unit will use a nitric acid 
oxidation process rather than the batch air 
oxidation method now used at Belle. 

Nitric acid oxidation processes have been 


(Continued on page 108) 
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Actual laboratory pre-tests prove you can... 


Blend liquids into dry materials. 
fast, in one operation... 





without lumps 


Getting perfect dispersions of liquids into dry materials with- 
out lumping has almost always entailed extra steps for pul- 
verizing, mulling or screening, etc. 
But P-K’s new Liquid-Feed* Twin Shell Blender eliminates 
those extra, costly operations. Now, in a one batch operation, 
you can achieve complete dispersion of liquids in a matter 
of minutes. Blender is charged through large dust-tight open- 
ings that allow easy access to shell interior for cleaning. 
Complete Liquid-Feed assembly is quickly removed by 
means of a spring loaded mechanism. 
The Liquid-Feed blender is simple in concept. Liquid flows 
from a feeder tube within the bar onto a revolving distributing 
disc. Centrifugal force flings a fine spray outward. Dry mate- 
rials tumbling in the Twin Shell receive liquid in controlled 
amounts at all times. The wire cage, spinning at high speed, 
prevents the formation of lumps before or after liquid is 
introduced. 
Results? More perfect blends, in a fraction of time previously 
required. Want proof? P-K’s Process Division maintains a 
complete lab to assure accurate, predetermined performance 
to meet your liquid-feed blending requirements. P-K will con- 
duct, without obligation, laboratory test-blends with your 
materials. 
Experimental testing will provide operational procedure and 
scale-up data. All test reports are held in strict confidence 
when desired, and, whenever convenient, testing may be 
supervised or witnessed by your personnel. P-K will submit 
complete factual test results, including samples of test-blends. 
Write direct to our Research Department. 
The Patterson-Kelley Co., Inc., 
160 Hanson Street, East Stroudsburg, Penna. 


*patented and patents pending 


This production model is in stain- 
less steel, Standard liquid-feed 
twin shell blenders are available 


8 qt. blender is loaded for test with dis- 
similar materials, one lumpy and light, 
the other heavy and fine in texture. 


Complete uniformity is obtained in a 
few minutes by dry blending. Lumps are 
broken up by fast-spinning intensifier 
bar’s wire “cage” assembly. 


Liquids are then introduced into the dry 
blend during rotation by gravity-feed. 
Distributing disc disperses liquid evenly. 
Wire cage prevents clumping. 


Average blending time is approximately 
15 minutes to obtain perfect liquid-feed 
mix. One step operation eliminates pul- 


in most commercial metals. Sizes 
range from 3 to 50 cu. ft. work- 
ing capacity. 


verizing, mulling and screening. 


PATTERSON 


KELLEY | 


Chemical and Process Division 


Twin Shell Blenders * Autoclaves * Pilot Plants * Heat Exchangers 
Ribbon and Double Cone Blenders + Lever Lock Doors 


Discharging is easy. Stainless steel 
liquid-feed assembly ejects instantly, 
rinses in seconds. Seconds more to wipe 
clean the smooth, easy-to-get-at interior. 
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Over 1650 tons of H.SO;, — enough to fill 
twenty-four tank cars — are being produced 
every day for uranium leaching at seven South 
African mills. 

An important part of each of these installa- 
tions is a Dorrco FluoSolids System. Cumula- 
tively the Systems include nineteen Reactors, of 
which sixteen were on original order and three 
on repeat orders, plus additional Dorr-Oliver 
and auxiliary equipment to produce a high 
strength SO: gas for acid manufacture by con- 
ventional contact acid plants. 


Total feed to the Systems is 1450 tons per day 
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of pyritic gold mill tailings 
— averaging 35 to 45% total 
sulfur, gas production 
is 75,000 to 82,000 SCFM. 
Gas strength averages 12 to 
13% SO2...sulfur recovery approximately 90%. 









The efficiency and economics of the Dorrco 
FluoSolids System is in evidence in these facts. 
Additional representative proof that the Fluo- 
Solids process can produce an SO» gas at lower 
investment and operating costs than other 
roasters. 








If there’s a step in your flowsheet where inti- 
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mate contact between solids and gases is essential, This FluoSolids System at West Rand Consolidated Gold 
ale ‘ : 7 ¥ Mines, Ltd. on South Africa's fabulous Witwatersrand was 
fluidization should be investigated. Just drop a line started up early in 1952. The first of several to go into opera- 


: tion on the Rand, it was also the first in the world to combine 
to Dorr-Oliver Incorporated, Stamford, Conn. FuoSolids roasting of pyrite with a contact acid plant. 


FluoSolids is a Trade Mark of Dorr-Oliver Incorporated, Reg. U. S. Pat. Off. 


| Dom R-CourveR 


ww 2S SFO FAT. 2 eS 
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CHEMENTATOR ... 


used before, but for the past 15 years or so 
Du Pont has stuck to air oxidation. Starting 
with cyclohexane, this process uses a liquid- 
phase catalyst and air to make a mixture of 
cyclohexanone and cyclohexanol, separates the 
latter and reacts it with more air in the pres- 
ence of a platinum or silver catalyst. A third 
air oxidation converts the cyclohexanone to 
adipic acid. 

It is possible to go directly from cyclo- 
hexane to adipic by oxidizing with nitric acid 
and get about the same yield. But the process 
Du Pont is believed to be installing increases 
yields by combining these two methods. Air 
oxidation of cyclohexane is followed by nitric 
acid oxidation of the resulting mixture of 
cyclohexanone and cyclohexanol. 

Du Pont’s earlier expansion of adipic 
capacity at its Sabine River, Texas, plant is 
also believed to use this route. 


Wet combustion stops sulfide pollution 


High-temperature air oxidation removes 
pollution-causing sulfides from processing 
wastes at Shell Oil’s Wilmington-Dominguez 
(Calif.) refinery. The three units now in use 
handle up to 3,900 bbl./day of a variety of 
solutions, over a wide range of sulfide con- 
centrations. 

Shell’s disposal process appears to be a 
first cousin to the Zimmerman process 
(Chementator, Dec. 1955, p. 103), developed 
by Sterling Drug Co. to handle spent wood- 
pulping liquors. 

In the Zimmerman process, liquor enters 
a closed reactor with compressed air at about 
800 psi. and 500 F. And both organic and 
inorganic pollutants are oxidized exothermi- 
cally. 

As A. G. Smith told the American Petro- 
leum Institute’s Montreal meeting a few days 
ago, Shell preheats its sulfide-bearing waters 
to about 150 F., adds air at 100 psi. and steam 
at 200 psi. and sends them to the reaction 
column. Both tray and packed columns—all 
were existing spare equipment—are used. 
They exothermically convert the sulfides to 
less objectionable thiosulfates which are dis- 
charged in water. Overhead gases contain 
some ammonia and hydrocarbons, so they are 
burned in a nearby furnace. 

There’s one sharp point of difference 
between the two processes. Shell’s process is 
primarily designed to thwart pollution and, 
though a patent has been applied for, the 


company is offering complete information to 
other firms on a royalty-free basis. The Zim- 
merman process not only eliminates stream 
pollution, but it also supplies process steam 
or electricity and recovers pulping chemicals. 
So Sterling enforces a strict licensing policy. 


Three strong oxidizers team up 


Perchlory! fluoride, a powerful new oxi- 
dizing agent, is the latest entrant in Pennsalt’s 
line of fluorine chemicals. Slated for many 
classified defense uses, the new product is also 
bidding for industry applications. 

A colorless gas, ClO;F is thermally stable 
at high temperatures, doesn’t hydrolyze in hot 
water and decomposes slowly in alkali. Though 
it supports combustion, it is not incendiary 
and can be stored safely. To Pennsalt, these 
properties add up to a fine potential market. 
And while plans for a full scale plant have not 
yet been announced, the Calvert City area is 
already being looked on as the probable site. 

To make the chemical, Pennsalt has 
adapted an Austrian process discovered in 
1952. Essentially, it involves electrolyzing 
sodium perchlorate in a hydrogen fluoride 
atmosphere. 


Variety of processes win zirconium bid 


When the Atomic Energy Commission 
announced that it would pay a total of $75 mil- 
lion for 11 million lb. of reactor-grade zir- 
conium over a five-year period, it turned a 
spotlight on three different chemical processes. 

Each of the winning bidders on the con- 
tracts, National Distillers (1 million lb./yr.), 
National Research (700,000 Ib./yr.) and Car- 
borundum (500,000 Ib./yr.), will build plants 
with an initial capacity of 1.5 million lb./yr.— 
well in excess of contracted amounts—and 
each will use a different process. Only one of 
these has been used commercially. 

Carborundum, which will build at Parkers- 
burg, W. Va., will use a Bureau of Mine- 
developed process (Chementator, May 1956, 
p. 108) to remove hafnium impurities and the 
Kroll magnesium reduction process to produce 
zirconium sponge (Chem. Eng., Dec. 1954, 
p. 113). This is the same process which it has 
been using for nearly three years at its Akron, 
N. Y., plant. Observers feel that inclusion of 
the Kroll process among the contract winners 


(Continued on page 110) 


108 June 1956—CuemicaL ENGINEERING 





xe) am Lo) 0] at ot- (04 mt od 1 


COMPARATIVE REFRIGERANT CHARACTERISTICS OF 
® 
GCNeTrONS AND OTHER BASIC REFRIGERANTS 


(PERFORMANCE BASED ON 5°F EVAPORATOR TEMPERATURE AND 86°F CONDENSER TEMPERATURE) 





genetron genetron genetron genetron 
Ni 12 141 226 

Trichloro- ee pyr a Carrene Methyl Sulfur 

"meinse” —etnone ~—sometone «== “ethane «= Chloride Ammonia Dioxide 
Chemical Formulae CCI.F, CHCIF, C.CI,F; Note 1 CH,CL NH, $0, 
Molecular Weight d 120.9 86.5 187.4 99.3 50.5 17.0 64.1 
Boiling Pt. (°F) at 1 Atmosphere Pressure ; —21.6 —41.4 117.6 —28.0 —10.8 —28.0 14.0 
Evaporator Pressure at 5°F (p.s.i.g.) J 11.8 28.3 : 16.4 6.5 19.6 $9 
Condensing Pressure at 86°F (p.s.i.g.) t 93.2 159.8 ‘ 113.4 80.0 154.5 51.8 
Freezing Point (°F) at 1 Atmosphere Pressure —252 —256 —254 —144 —108 —104 
Critical Temperature (°F) 233 205 221 289 271 315 
Critical Pressure (p.s.i. absolute) 582 716 631 969 1657 1142 
Compressor Discharge Temperature (°F) 100 131 105 172 210 191 
Compression Ratio (86°F/5°F) . 4.07 4.06 ‘ 4.12 4.48 4.94 5.63 
Saturated Liquid Viscosity at 5°F (centipoises) 0.328 0.286 . - 0.293 0.250 0.503 
Saturated Liquid Viscosity at 86°F (centipoises) 0.251 0.229 i 0.234 0.207 0.281 


Vapor Viscosity at 5°F & 1 Atmosphere Pressure 
(centipoises) 0.0114 0.0114 0.0093t 0.0095 0.0085 0.0111 


Vapor Viscosity at 86°F & 1 Atmosphere Pressure 

(centipoises) 0.0127 0.0131 0.0105 0.0109 0.0102 0.0131 
Saturated Liquid Density at 5°F (Ibs./cu.ft.) 90.00 83.34 103.20 61.65 41.11 92.00 
Saturated Liquid Density at 86°F (Ibs./cu.ft.) 80.63 73.36 96.96 56.24 37.16 84.44 
Saturated Vapor Density at 5°F (Ibs./cu.ft.) 0.6735 0.8034 0.0370 0.2237 0.1227 0.1558 
Saturated Vapor Density at 86°F (Ibs./cu.ft.) 2.569 3.213 0.2569 0.9253 0.5643 
Specific Volume of Saturated Vapor at 5°F (cu.ft./Ib.) 1.49 1.25 27.04 4.47 8.15 
Latent Heat of Vaporization at 5°F (B.t.u./Ib.) 84.0 69.5 93.6 70.6 180.7 565.0 
Net Refrig. Effect of Liquid (86°F/5°F) (B.t.u./Ib.) 67.5 51.1 69.3 53.7 150.2 474.4 
Specific Heat of Liquid at 86°F (B.t.u./lb. °F) 0.21 0.24 0.34 0.22 0.39 1.14 


Specific Heat of Vapor at Constant Pressure of 1 
Atmosphere & 86°F (B.t.u./Ib.°F) 0.13 0.15 0.15 0.15 0.24 0.51 


Specific Heat Ratio at 86°F & 1 Atm. (k=Cp/Cv) 1.14 1.14 1.18 1.09 
Coefficient of Performance 5.09 4.70 4.66 4.92 
Horsepower/Ton Refrigeration 0.927 1.002 1.011 0.960 
Refrigerant Circulated/Ton Refrig. (Ibs./min.) 2.96 3.92 2.89 3.73 
Liquid Circulated/Ton Refrig. (cu.in./min.) 56.0 83.9 68.0 66.5 
Compressor Displacement/Ton Refrig. (c.f.m.) 36.32 5.81 3.60 100.76 


Thermal Conductivity of Saturated Liquid at 32°F 
(B.t.u.ft./ft.2hr. °F) 0.0680 0.0559 0.0704 0.0576 


Thermal Conductivity of Saturated Liquid at 86°F 
(B.t.u.ft./ft.hr. °F) 0.0609 0.0492 0.0595 0.0521 


Thermal Conductivity of Vapor at 32°F & 1 Atm. Pressure 
(B.t.u.ft./ft.2hr. °F) 0.0045 0.0048 0.0060 0.0038 


Thermal Conductivity of Vapor at 86°F & 1 Atm. Pressure 
(B.t.u.ft./ft.7hr. °F) 0.0048 0.0056 0.0068 0.0045 


Stability (Toxic Decomposition Products) Yes Yes Yes Yes 
Toxicity (Underwriters’ Laboratories Group No.) 5A 6 5A 4-5 
Flammability None None None None 


Relative Dielectric Strength of Vapor 
(compared with Ethyl Chloride as Unity) 3.00 2.40 1.31 2.60 1.06 


Odor Ethereal Ethereal Ethereal Ethereal Ether. 
Type of Compressor in Which Usually Used : All Rec-Rot Cen. All 


Evaporator Temperature Range, °F —100 —125 —25 —80 
to 50 to 50 to 50 to 50 


Water Sol. in Liq. Refrig. at 32°F (gms./100 gms. Refrig.) 0.0036 0.0026 0.060 0.0036 0.026 at —10°F 
Water Sol. in Lig. Refrig. at 86°F (gms./100 gms. Refrig.) 0.013 0.012 0.15 0.013 
Oil Solubility (Miscibility With Lubricating Oils) Yes Yes Partial Yes 
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inches of mercury vacuum 7At. 0.1 atmosphere tAt. 0.5 atmosphere Note 1. Carrene 7 is an azeotropic mixture of 
Genetron 100(CH3CHF) and Genetron 12(CCigF) 


Genetron Super-Dry Refrigerants are available from Refrigeration Wholesalers throughout the country. 


GENERAL CHEMICAL DIVISION © ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 





CHEMENTATOR .. . 


reflects AEC’s reluctance to gamble every- 
thing on the newer methods. 

National Distillers’ new plant, set for 
Ashtabula, Ohio, will employ the Bureau of 
Mines hafnium separation process and a new 
sodium reduction process to make the sponge. 
National will probably use its new sodium 
dispersion technique, said to give a more uni- 
form sponge. The process, which was proved 
in a 1,000 lb./day pilot plant and which will 
soon move into a semi-works operation twice 
as big, is reported to be most economical of 
all* because of the ease of handling liquid 
sodium as compared to solid magnesium and 
sodium’s higher purity—which cuts losses. You 
can also look for National to use it to make 
other metals—titanium, for instance. 

Little is known of the process National 
Research plans to use at its plant (to be built 
near Pensacola, Fla.,) other than that it will 
use nitric acid and ammonia. It is known that 
NRC has been working on a continuous arc 
dissociation process for zirconium and an elec- 
trolytic process, as well as the reduction 
methods. Best bet is that NRC will use its 
own hafnium separation technique, probably 
liquid-liquid extraction of the nitrates, and a 
sodium reduction step to make the sponge. 

AEC also announced that the Bureau of 
Mines zirconium pilot plant at Albany, Ore., 
where the original process was tried, will be 
reactivated to make about 300,000 lb./yr. of 
the metal. Wah Chang Corp, one of the unsuc- 
cessful bidders on the major contract, will 
run it. 


New air felting process to be tried 


Several commercial installations of a new 
paper-making process are now. being made and 
others are in prospect for later in the year. 
Invented by paper expert James d’A. Clark, 
the revolutionary air-based process is being 
developed and marketed by Fibrofelt Corp., 
Chicago. 

Clark’s process makes many kinds of 
fibrous sheets by depositing air-borne fibers 
from a cylindrical head to a moving wire 
screen. Advantages claimed include: Low 
capital investment compared to the conven- 
tional paper machine, ability to handle many 
types and sizes of fibers (including those too 
long for present paper machines yet too short 

* National Distillers backed this up by being lowest bid- 
der for the contract at a reported less-than-$5/lb. National 


Research bid at a reported $6.50/lb. Carborundum, with 
the only commercially proved process, bid at about $8/Ib. 


for economical handling on textile machines), 
more random orientation of fibers, intermit- 
tent fiber charging (if wanted), ease of adding 
binding agents. 

Heart of the process is the fiber deposit- 
ing head. This is a horizontal cylinder about 
16 in. in diameter and of almost any length. 
Fibers enter through a lengthwise slot near 
the top. Air, entering tangentially through a 
line of jets along the side of the cylinder, 
picks up the fibers and whirls them around the 
inside of the cylinder. 

Fibers continuously exit through a screen 
or grid at the bottom and deposit on an endless 
wire belt running beneath the cylinder. 

These heads can be placed in series to 
deposit a thicker batting or to make the same 
thickness faster. Importantly, this also per- 
mits simultaneous lamination of several dif- 
ferent fibers. 

Another Clark-developed process, this for 
making pressed boards from wood wafers, is 
also just going into commercial operation. 
Pack River Lumber Co., Sandpoint, Idaho, is 
installing it. 


Chemical makers scent victory over OTC 


U. S. chemical producers feel that they’ll 
soon be able to claim a victory in their fight 
to block U. S. membership in the Organization 
for Trade Cooperation, the big international 
agency set up to administer the 35-nation Gen- 
eral Agreement on Tariffs and Trade. 

Several weeks ago an administration- 
backed resolution to approve membership 
cleared a House committee and it’s expected 
to get House approval—after a floor battle. 
But observers now give the measure almost no 
chance to survive the Senate debate. 

Leading chemical industry opposition 
are such groups as the Manufacturing Chem- 
ists’ Assn., the Synthetic Organic Chemical 
Manufacturers’ Assn. and the Rubber Manu- 
facturers’ Assn. Their criticism centers on 
both constitutional and economic issues. 

The resolution’s opponents feel that by 
accepting OTC Congress surrenders its power 
over tariff-making and delegates its lawmak- 
ing authority to a non-constitutional, interna- 
tional body. In addition, industry points out 
that it could use more, not less, protection 
from some imports. 


For more of WHAT’S HAPPENING 113 
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available now in {5e9. tank car 
and tank truck g-izumma quantities! 





New high-boiling active solvent for 
nitrocellulose and vinyl! lacquers 


Now ... to bring you even more flexibility in 
formulating . . . the Shell ‘Quality Group” of 
lacquer solvents includes ethyl amyl ketone. 

EAK holds more nitrocellulose in solution 
at a given viscosity than any other high boiler 
commonly used. 

In formulating a high solids lacquer, EAK 
will give you a low viscosity solution with ex- 
ceptional diluent tolerance. EAK imparts su- 
perior properties of blush resistance, gloss and 
flow-out to coatings for wood or metal. 

For automotive lacquers and thinners, EAK re- 


duces the amount of rubbing, provides excel- 
lent gloss, thus adding to showroom appeal. 


For furniture lacquers, hot or cold spray, EAK 
provides good flow-out, leveling, blushresistance 
and freedom from bubbling. 


EAK has proved outstanding in making indus- 
trial maintenance vinyl lacquers, because of its 
high solvent power. 


In silk-screen printing lacquers, EAK gives 
freedom from screen-clogging. 


EAK has now taken its place in the family of 
Shell quality lacquer solvents that includes 
MEK, MIBK, and acetone. Write for techni- 
cal bulletins for many suggested formulations. 


SHELL CHEMICAL CORPORATION 
CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atlanta - Boston + Chicago - Cleveland + Detroit - Houston + Los Angeles » Newark » New York + San Francisco + St. Lovis 


§N CANADA: Chemical Division, Shell Oil Company of Canada, Limited « 
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Montreol + Toronto + Vancovver 





P-E Model 154 Vapor Fractometer gives 


CLEAR-CUT SEPARATIONS OF CLOSE BOILERS 


... performs difficult analyses in minutes! 


Shown above are three separations of closely 
boiling materials, achieved with the new 
Model 154 Vapor Fractometer — an instru- 
ment which employs the principles of gas 
chromatography. Cyclohexane boils at 
81.4° C., benzene at 80.1° C. Ethyl acrylate 
and methyl methacrylate, which are also 
isomers, boil at 99.8° C. and 100° C. respec- 
tively. The clear cut separation of water 
from ethanol, quite difficult with other tech- 
niques, is completed within ten minutes. 
These examples highlight the potentiali- 
ties and superiority of vapor fractometric 
methods over conventional fractional distil- 


lation or mass spectrometric techniques for 
gas and volatile liquid analyses. 

Quantitatively, the instrument is fast, pre- 
cise, simple to operate and calculate, and 
above all, many times less expensive than 
other apparatus for the purpose. Quali- 
tatively, it gives extremely clean separa- 
tions —even of components and isomers 
which cannot be separated by otdinary 
means. For trace analyses, high sensitivity 
permits use of extremely small samples. 

Vapor fractometry is the fastest, simplest, 
most economical method of analysis in exis- 
tence today. 


i 
Per kin-Elmer CORPORATION 


NORWALK, CONNECTICUT 


This is the Model 154 Vapor 
Fractometer with recorder 
—price $2,200.00. Precision 
valve for reproducible gas 
sampling additional. Send 
for descriptive bulletin. 
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What’s Happening 










JUNE 1956 FEATURE NEWS 


Acetaldehyde Plant Revamped for Profit........ 


New process for making acetaldehyde from low- 
concentration acetylene yields right-of-way to 
production of pure acetylene for direct sale, 
added profits. 













Ree I CID Os ae ke oe ape ede 


Gas-liquid partition chromatography, versatile 
new darling of the analytical laboratory, is 
now shucking its lab coat and donning plant 
operating gear. 












Slurry Storage Saves Space.................--- 


Soda ash in slurry form takes less space, offers 
handling and process advantages. But capitaliz- 
ing on these features demands careful design 
of facilities. 












Ammonia Plant Shuns Costly Shutdown......... 


Here’s how one chemical plant tied new equip- 
ment into going operations without missing a 
step. Special tools and techniques made it 
possible. 













Now Continuous: Pine Gum Distillation........ . 


* Plants Look Better, Workers See Better......... 134 


Modern lighting brightens today’s chemical 
process plants. Hazardous areas, control rooms, 
outdoor structures require careful design to 
get best results. 
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ACETYLENE is made via partial oxidation of natural gas in this Montecatini plant at Novara, Italy. 


Acetaldehyde Plant Revamped for Profit 


New process for making acetaldehyde from low-concentration acetylene yields 
right-of-way to production of pure acetylene for direct sale, added profits. 


Early this year a new process 
for making acetaldehyde was to 
have had its first commercial 
test. As originally reported 
(Chem. Eng., Dec. 1954, p. 103), 
Montecatini—largest Italian 
chemical manufacturer — had 
bypassed the need for purifying 
the acetylene used in the cata- 
lytic hydration to acetaldehyde. 

Successful pilot-plant results 
had led to design of a process 
for the first large-scale plant 
that would selectively convert 
into acetaldehyde the acetylene 
from a carbon dioxide-acetylene 
mixture. 

Mechanical design and fabri- 
cation began for a 33 ton/day 
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acetaldehyde unit at Montecati- 
ni’s Novara plant. Here a 
CO.-acetylene mixture is avail- 
able via the Montecatini version 
of BASF’s partial oxidation of 
natural gas. Output of acetalde- 
hyde is destined for manufac- 
ture of cellulose acetate rayon. 
> Then Came the Switch—How- 
ever, although Montecatini had 
achieved technical success with 
this new process, another—and 
more important—criterion of 
success slipped in between cup 
and lip. 

True, Montecatini engineers 
knew that they could make 
acetaldehyde from a mixture of 
carbon dioxide and acetylene, 


but management added another 
requirement. 

Rising electric power charges 
in Italy are boosting the cost of 
producing calcium carbide for 
generating acetylene gas. Could 
the Novara plant separate a 
stream of pure acetylene for 
direct sale? 

The answer was yes. But it 
meant extensive redesign of the 
process units and the scrapping 
of a chemical engineering 
achievement based on months 
of pilot-plant work. 

Good economics is good en- 
gineering. The original design 
was scrapped. 
> Back on the Boards—The 
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ACETALDEHYDE plant uses these absorption and distillation towers. 


process went back to the design 
boards. Although the plant, 
when it went on stream this 
February, was more traditional 
than had first been planned, 
final design incorporates some 
novel features: 

¢ Refrigerated methanol 
has been chosen as the selec- 
tive solvent for absorption of 
pure acetylene.* (American en- 
gineers have favored other or- 
ganic solvents, such as dimethyl 
formamide and butyrolactone, 
for this job.) 

¢Cold methanol absorption 
is coupled with a gas fractiona- 
tion unit that recovers commer- 
cial quantities of ethylene and a 
synthesis gas mixture (carbon 
monoxide and hydrogen). 

eAfter shift conversion 
giving additional hydrogen, the 
synthesis gas stream can be 

* The near-secret Rectisol process of 

Lurgi and Blaw-Knox for purification 


of Fischer-Tropsch synthesis gas is 
also reported to use refrigerated 


methanol as an absorbent. In this ap- 
Plication it absorbs carbon dioxide. 





























aS 


used to manufacture methanol 
as makeup for the process and 
for direct sale. Or it can be 
used for ammonia production. 

eGas leaving the absorp- 
tion section at —70 C. can be 
fed directly to fractionation 
towers with no need for inter- 
vening compressors or other 
equipment. This reduces capi- 
tal investment requirements and 
cuts down consumption of elec- 
tric power. 

e After refrigerated meth- 
anol absorption, the residual 
gas is practically free of acety- 


lene. This reduces _ possible 
hazards in the fractionation 
towers. 


> Rest is Routine—From there 
on, Montecatini obtains acet- 
aldehyde by the _ traditional 
route. Acetylene, in the pres- 
ence of a catalyst, adds water 
to give crude acetaldehyde. The 
catalyst is composed of metallic 
mercury, a mixture of ferrous 
and ferric sulfates, mercurous 
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and mercuric sulfates in dilute 
sulfuric acid solution. 

The hydration takes place in 
stainless steel reactors, and 
purified acetaldehyde is  ob- 
tained after final rectification. 


Masonite Expands; 
J-M Enters Field 


Masonite Corp. has started a 
$14-million expansion of its Ma- 
sonite hardboard plant at Laurel, 
Miss. At nearby Natchez, Johns- 
Manville, too, is building a plant 
which marks its entry into this 
field. Hardboard is a hard sheet 
material—used, for example, as 
backing for TV sets—made from 
pulpwood, formed under high 
pressure and heat. 


Plant Sites Set for 
Low-Pressure Poly 


A trio of licensees of the Phil- 
lips process for low-pressure 
poly, which can produce poly- 
ethylene or polypropylene or 
both, have announced sites for 
plants. 

Celanese and M. W. Kellogg, 
both describing their proposed 
products as polyolefins, will build 
in Houston. The Celanese unit, 
to turn out 40 million Ib./yr., 
will be completed early in 1957. 

To make polyethylene as per 
Phillips, W. R. Grace has de- 
cided on Baton Rouge for its 
$18-million unit, expected on 
stream by mid-1957. 

And Los Angeles County has 
been chosen by Koppers and 
Brea Chemical for their $10- 
million, 60-million-lb./yr. poly- 
ethylene plant, also low-pressure 
(Ziegler-licensed). In addition, 
Koppers reports that Wood- 
bridge Township, Middlesex 
County, N. J., will be the site of 
another 30-milion-lb./yr. low- 
pressure plant which it plans to 
start up early in 1957. The com- 
pany’s decision to build a New 
Jersey plant was based on avail- 
ability of raw material promised 
by Esso’s ethylene recovery plant 
now being built in Linden, N. J. 

In Australia, near Sydney, 
Imperial Chemical Industries of 
Australia and New Zealand will 
build a $6.3-million, 3,000-ton/yr. 
polyethylene plant. 
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DOW can analyze a six-component mixture in 2 min. for process control. 


GLPC Catching On Fast 


Gas-liquid partition chromatography, versatile 
new darling of the analytical laboratory, is now shucking 


its lab coat and donning plant operating gear. 


A new technique for separa- 
tion and analysis of mixtures 
of gases and liquids is sweep- 
ing across the country like wild- 
fire. It’s called gas-liquid par- 
tition chromatography. 

Though first work on putting 
the GLPC principle to practi- 
cal use began only five years 
ago in England, almost every 
major U.S. chemical and pe- 
troleum company today is 
actively studying or using tech- 
niques involving GLPC. 

Within the past year at least 
four U.S. manufacturers—Per- 
kin-Elmer, Fisher Scientific, 
Podbielniak, Burrell Corp.— 
have come out with commer- 
cial instruments which exploit 
this principle. Two more will 
shortly come out with units: 
Beckman and Consolidated Elec- 
trodynamics. 

Such companies as Monsanto, 
American Cyanamid, Dow, Rohm 
& Haas, Gulf Oil, Shell Develop- 
ment, Tennessee Eastman and 
Esso have built their own GLPC 
apparatus, and at least one firm 
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—Shell Chemical—has under 
way an installation in which 
GLPC is used for automatic 
process control. 

> Features of GLPC— What’s 
GLPC got that merits such at- 
tention? As expressed by an in- 
strumentation specialist for one 
of the nation’s largest chemical 
companies: 

“Potentialities of gas-liquid 
partition chromatography for 
automatic process stream an- 
alysis, as well as for control 
and research laboratory pur- 
poses, are tremendous. It may 
well displace current analyti- 
cal instrumental techniques in 
many applications. 

“Major advantage is versa- 
tility. It is potentially ap- 
plicable to the analysis of any 
vaporizable sample in a concen- 
tration range down to parts per 
million. 

“The equipment is simple and 
inexpensive. We expect plant 
instrumentation to cost much 
less than comparable infrared 
equipment.” (Cost of GLPC in- 


stallations ranges between $1,- 
000 and $7,000; infrared an- 
alyzers are up around the 
$15,000 mark; mass spectromet- 
ers, $40,000 plus cost of a build- 
ing to house them in many 
eases. GLPC installations den’t 
require professionally trained 
individuals to operate them as 
do the other methods.) 

“While its speed at present 
cannot compare with optical 
analytical methods, there ap- 
pears to be hope for improve- 
ments in this respect.” (Com- 
pared to distillation, GLPC 
takes minutes instead of hours 
or days.) 
> Lots of Support—These opin- 
ions were echoed by all com- 
panies which CE’s_ editors 
contacted during preparation of 
this story. Most of them have 
recently presented, or are pre- 
paring, technical papers based 
on their own particular experi- 
ences with the new technique. 

The wide range of applica- 
tions for GLPC can only be 
suggested by the following ma- 
terials which it easily separates 
and analyzes (qualitatively as 
well as quantitatively): C, 
through C, components, includ- 
ing traces; low-boiling alcohols, 
aldehydes, ethers, esters, 
amines, amides, fatty acids; 
primary, secondary and tertiary 
substituted hydrocarbons; satu- 
rated and unsaturated com- 
pounds such as cyclohexane, 
cyclohexene, pentanes and pen- 
tenes; water in hydrocarbons; 
halogenated materials; aro- 
matics in catalytically reformed 
gasoline. 
> For Automatic Control—Shell 
and Esso, among others, have 
worked on ways to adapt GLPC 
instruments to automatic proc- 
ess-stream analysis. 

Nine units made by Shell 
Development at Emeryville, 
Calif., have been distributed to 
Shell Oil and Shell Chemical 
installations throughout the 
country. Esso has laboratory 
units identifying 3- to 5-carbon 
paraffins for process control in 
catalytic reforming of naph- 
thas. 

Rohm & Haas researchers 
have been using GLPC for 
qualitative identification of 
trace impurities, e.g., methyl 
propionate, benzene and ethyl 
acrylate, in methyl acrylate; 
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LUMMUS’ 60 T/D UNIT FOR WESTVACO 


One of the least expensive ammonia plants ever built went 
on stream in October 1955 at the South Charleston, West 
Virginia plant of the Westvaco Chlor-Alkali Division, Food 
Machinery and Chemical Corporation. 

It is a small, automatic unit designed to operate with a 
labor force of two operators per shift, and produce 60 tons 
per day of anhydrous ammonia from waste chlorine cell 
hydrogen. Carefully designed and engineered for low in- 
vestment and low operating costs, and incorporating all the 
latest safety features, the plant will have an unusually short 
payout time. 

This small, minimum investment unit may well be the 
prototype for agricultural and industrial ammonia plants of 
the future. Because ammonia cannot be shipped over long 
distances, many such units, properly placed at hydrogen, 
natural gas, fuel oil and other sources throughout the coun- 
try, would conveniently serve limited local areas. 

Lummus built the plant around existing Westvaco facil- 
ities in an extremely confined area (as shown in the above 
photograph) without interrupting any normal plant opera- 
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tions, yet completed the job ahead of schedule in a brief 
seven months, with an excellent start-up. Westvaco was 
pleased with the job all along the line, from idea through 
operation. 

This is one of four ammonia projects by Lummus in the 
last two years, and adds another to the 700-plus major instal- 
lations completed by Lummus throughout the world. 


May we work with you on your next project? 

The Lummus Company, 385 Madison Avenue, New York 
17, New York. Engineering and Sales Offices: New York, 
Houston, Montreal, London, Paris, The Hague, Bombay. 
Sales Offices: Chicago, Caracas. Heat Exchanger Plant: 
Honesdale, Pa. Fabricated Piping Plant: East Chicago, Ind. 


LUMMUS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR 
THE PETROLEUM AND CHEMICAL INDUSTRIES 
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WHAT'S HAPPENING. . . 


GLPC Analysis Pottern 
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Cyanamid is evaluating cat- 
alysts via GLPC. 

Low cost, simplicity and re- 
lative speed of GLPC yield 
impressive process control ec- 
onomies, move adequate control 
within practical reach of many 
small plant operators. Separa- 
tions of even the most complex 
mixtures (which might require 
more than a day to distill) 
seldom take as much as a half 
hour. Results are immediately 
available; there’s no need for 
data-reduction units or long 
manual calculations which 
sometimes delay completion of 
spectrometer analyses. 

And gas _ chromatography 
avoids many of the pitfalls of 
precision’ distillation tech- 
niques, like azeotrope formation 
and‘ small differences in boil- 
ing points. Separations impos- 
sible to achieve by vacuum 
distillation and extremely dif- 
ficult with a mass spectrometer 
—like that of a total C, fraction 
—are the work of a few minutes 
for GLPC. 
> Basis of GLPC—Separations 
are based on differences in “par- 
tition coefficients” of compon- 
ents in a gas or liquid mixture. 
The partition coefficient is the 
ratio between the concentration 
of component in the gas phase 
and its concentration in a 
liquid phase. 

The mixture is exposed in 
vapor form to some selected 
solvent. In current practice, 
the solvent is spread in a thin 
film over the large surface area 
formed by 100-mesh granules 
of an inert material like diato- 
maceous earth and is packed in a 
column. Each component of the 
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mixture—moving through the 
column in a carrier gas—parti- 
tions between its vapor phase in 
the spaces between the granules 
and a liquid phase dissolved in 
the solvent. In a given system, 
affinity of the component for the 
dissolved state is characteristic 
to it alone and to no other com- 
ponent. 

> Absorption Keys Versatility— 
So, unlike other more familiar 
forms of chromatography, 
which depend primarily on the 
single surface phenomenon of 
adsorption (of a gas on a solid, 
for example) the key to GLPC 
is absorption. 

Absorption, of course, can 
involve any of the whole com- 
plex of mechanisms of various 
solution interactions—polarity, 
Van der Waals forces, hydro- 
gen bonding or other chemical 
reactions. This complex of 
mechanisms gives GLPC its 
versatility and universality. 

For a given separation prob- 
lem, you can choose a solvent 
(e.g., silicone oil, dioctyl 
phthalate, diglycerol) which 
makes most use of that mech- 
anism emphasizing the distinc- 
tion between components and 
so gives the cleanest separa- 
tion. For example, by choosing 
the right solvent, you can in- 
fluence the differential vapor 
pressure between components 
as to separate closely boiling 
or azeotrope-forming mixtures. 
> GLPC in Practice—Typically, 
you have a column filled with 
the inert solvent-coated packing. 
Into this column you inject a 
fraction of a gram of the mix- 
ture of gases to be analyzed. 
An inert carrier gas, such as 





helium, sweeps the sample 
through the column. 

Any pure compound will 
travel through the column at a 
speed determined by its par- 
tition coefficient. The sample 
mixture consequently separates 
into its individual components, 
each moving at a different rate. 

The compound with the larg- 
est gas/liquid phase _ ratio 
emerges first, followed at in- 
tervals by other components. If 
pressure and rate of flow of the 
carrier gas, temperatures of the 
column and detecting system, 
and composition of the packing 
are not changed, the retention 
time before any particular com- 
ponent leaves the column will 
also be constant. This time is 
determined experimentally from 
a sample of the pure compound, 
then used to identify that com- 
pound in subsequent analyses. 
> Quantitative and Qualitative 
—Often, a low-current, therm- 
istor-type thermal conductivity 
cell is used to detect and mea- 
sure the emerging vapors. When 
only carrier gas is flowing 
through the column, the cell is 
in balance and the recorder 
draws a straight, flat baseline. 
As soon as any other compound 
appears in the gas, the cell is 
unbalanced and a “peak” ap- 
pears on the chart. 

Each resolved component 
gives a separate peak, high if 
the quantity is large, low if 
there is only a little in the mix- 
ture. The time at which each 
component appears on the chart 
identifies it. The area under 
the peak is a function of its 
molal concentration. 

Use of the elution technique 
for moving mixtures through 
the column allows the instru- 
ment to handle successive sam- 
ples with no delay in between. 
This, of course, contributes to 
its adaptability to semicon- 
tinuous production-line use. Ac- 
curacy of the method is limited 
only by that of the detector. 
>Scale-up for Production — 
Though immediate applications 
for GLPC lie in the field of 
analysis, its more distant pos- 
sibilities as a plant-scale sepa- 
ration tool have not been 
ignored. 

The point at which present 
design of apparatus becomes 
too cumbersome and unecono- 
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“Pfizer team probes low-cost fermentation to make 
industrial itaconic acid... 

enthusiasm among potential customers is running 
high...early investigators are unanimous in agreeing 
that it’s a highly versatile building block.”—from 
Chemical Week, April 2, 1955. 





This was April, 1955... 





TACONIC ACID AVAILABLE IN QUANTITY |: 








Then this announcement of the availability of ita- 


conic acid brought hundreds of requests for samples.* 


AND NOW, 
a reduced price 
Pfizer Itaconic Acid 


@ Through the development of a new high-purity technical grade of Pfizer 
Itaconic Acid, it is now possible to purchase this versatile chemical at approxi- 
mately twenty-five per cent less than before. (The refined grade is, of course, 
still available and its price has been markedly reduced.) 


All this means that your production men should take a close look at the 
advantages your chemists have found in this versatile compound. 


Two carboxyl groups, a conjugated double bond and an active methylene 
group make Pfizer Itaconic Acid a reactive and versatile molecule. 


It esterifies readily in high yields. Esters of low-molecular weight alcohols 
can be polymerized and fatty alcohol esters serve as useful plasticizers. 
Polyhydric alcohol esters form thermosetting resins. Monoesters can also 


be prepared. 


The double bond of the acid and its esters is highly reactive; addition poly- 
mers are possible with acrylonitrile, methyl methacrylate, vinyl chloride, 
vinylidene chloride, styrene and butadiene. 


*IF YOUR CHEMISTS HAVEN’T YET TESTED PFIZER ITACONIC ACID, SEND NOW 
FOR A FREE ONE-LB. SAMPLE AND/OR TECHNICAL BULLETIN #82. 
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for 


Manufacturing Chemists 
for Over 100 Years 


CHAS. PFIZER & CO., INC. 
Chemical Sales Division 


630 Flushing Ave., Brooklyn 6, N. Y 
Branch Offices: Chicago, II!.; Atlanta, Ga. 
Vernon, Calif.; San Francisco, Calif.; 
Dallas, Texas. 
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WHAT'S HAPPENING . . . 


mic has not yet been deter- 
mined, but it is known that 
columns could easily turn out 
100 g. of product. Production 
of certain pharmaceuticals or 
of pure hydrocarbons for use 
as standards might well be 
economic via today’s GLPC 
techniques. 

However, it may be that for 
any substantial scale-up to pro- 
duction level, chemical en- 
gineers would have to approach 
application of the GLPC prin- 


ciple from an entirely different 
direction than that taken by de- 
signers of the present analytical 
equipment. ° 


Released: Sun’s Energy 
Stored 60 Miles Up 


An Aerobee rocket, equipped 
to release nitric oxide gas under 
high pressure when sent to an 
altitude of 60 mi. above Hollo- 





A 67% expansion of titanium 
sponge production at Titanium 
Metals Corp. of America’s plant 
at Henderson, Nev., will raise 
output from 3,600 to 6,000 tons/ 
yr. by the end of 1956. Ingot- 
melting facilities will be ex- 
panded proportionately. New 








- 


Ti Ore Goes to Chlorinator at Plant Set for Expansion 


production units will be built 
independent of government con- 
tractual guarantees. Nonmili- 
tary Ti uses, which have risen 
with the 1 to 10 ton/day increase 
in Henderson’s production since 
1951, are expected to expand 
even faster in the future. 








man Air Development Center, 
N. M., recently scored the first 
success in releasing the energy 
chemically stored by the sun in 
the upper atmosphere, accord- 
ing to an Air Force report. 

By boosting the natural 
amount of nitric oxide in the 
atmosphere by a factor of sev- 
eral billion, gas released by the 
rocket produced a spot of light 
in the upper atmosphere which 
spread to about three miles be- 
fore it thinned out and its bright- 
ness dimmed. 

Nitric oxide has the property 
of bringing two oxygen atoms 
together to form an oxygen mole- 
cule and release a huge quantity 
of energy. The gas is not con- 
sumed in the process but is used 
over and over. The process oc- 
curs in nature, but the natural 
abundance of nitric oxide gas is 
so small that its glow in the 
sky can be detected only by sen- 
sitive instruments. 

The experiments, carried on 
by Air Research and Develop- 
ment Command, may conceivably 
lead to means of extracting this 
energy for such uses as the pro- 
pulsion of rocket ships high in 
the earth’s atmosphere. 


Two Oil Firms Will 


Build Ammonia Plants 


Texas Co. and Petroleum 
Chemicals, Inc., each have plans 
for new anhydrous ammonia 
plants to cost in the neighbor- 
hood of $12 million apiece. Texas 
Co.’s plant, which will also pro- 
duce ammonia derivatives, will 
be located at its Lockport, IIl., 
refinery. Petroleum Chemicals, 
jointly owned by Cities Service 
and Continental Oil, will locate 
its 100,000-ton/yr. plant at Lake 
Charles, La. Most of its output 
will be sold for fertilizer. Com- 
pletion is set for fall 1957. 

Also at Lake Charles, another 
affiliate of Continental Oil—the 
newly organized Lake Charles 
Chemical Co.—will build a $6.25- 
million coking unit. To be com- 
pleted late in 1957, it is designed 
to upgrade Conoco’s’ Lake 
Charles refinery stocks now used 
in making heavy fuel oil. It will 
produce about 85,000 tons/yr. of 
coke for industrial use and 4,200 
bbl./day of refinery stock for 
motor gasoline. 
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You get more than just ammonia 
when you order from Allied. You get: 


ASSURED SUPPLY. Allied has 3 plants — at Hopewell, Va., 
South Point, Ohio and Omaha, Nebraska — all producing to the 
extremely high standards originally set for industry by Allied. 


FAST DELIVERY — even on short notice. Each plant is located on water, 
key rail lines and highways in the heart of the heaviest consuming areas. 


FINEST TECHNICAL SERVICE. Allied has an accumulation of ammonia 


Do you have an ammonia problem — service, delivery, research? 


Write or phone us today. 
AA 1-5-1 


i ffexe 


atetaalteel 






40 Rector Street, New York 6, N. Y. 
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know-how unequalled in the industry! Its technical service group 
can bring you the benefit of many years experience gained from 
participation in all types of production and research programs. 








Ethanolamines + Ethylene Oxides Ethylene Glycols « Ureas Formaldehyde U. F. Concen- 
trate—85 «Anhydrous Ammoniae Ammonia Liquors Ammonium Sulfate+ Sodium Nitrate 
e Methanol « Nitrogen Tetroxide « Nitrogen Solutions « Fertilizers & Feed Supplements 
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WHAT'S HAPPENING . .. 
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Slurry Storage Saves Space 


Soda ash in slurry form takes less space, offers: 


handling and process advantages. But capitalizing on 


these features demands careful design of facilities. 


To any soda ash user who 
plans to install new or addi- 
tional storage facilities, the 
economy of slurry storage far 
outstrips that of dry or solu- 
tion systems. Only requisites 
are that: 

eThe soda ash is destined 
“or use in solution form. 

eAnnual consumption is 
more than 400 tons. 
> Showing the Way—Such, at 
least, is the belief of Diamond 
Alkali Co. For evidence, the 
company points to a rapidly 
growing roster of firms for 
whom Diamond has designed 
slurry storage systems within 
the past couple of years. These 
include: Lithium Corp. of 
America, Bessemer City, N. C.; 
Great Northern Paper Co., East 
Millinocket, Me.; Hammermill 
Paper Co., Erie, Pa.; Electric 
Autolite Co., Sharonville, Ohio; 
Reheis Co., Berkley Heights, 
N. J. (manufacturer of ant- 
acids). 

Paper companies in particular 


(Union Bag & Paper, too, has 
slurry storage facilities at Sa- 
vannah, Ga., designed by Olin 
Mathieson) may serve as a 
straw in the wind. Though at 
present the largest percentage 
of light soda ash handled in 
bulk is still stored in the dry 
state, irrespective of end. use, 
papermakers represent an in- 
dustry block whose need for 
soda ash in solution form—and, 
of course, for added storage fa- 
cilities—has recently risen 
sharply. This is because of 
large-scale consumption of soda 
ash in new semichemical plants 
for producing paper from hard- 
woods. 
> Density’s the Thing—Among 
the benefits of slurry storage: 
¢ Reduced storage space — 
In a properly designed system, 
slurried soda ash is in the 
monohydrate form, with a densi- 
ity of 56 lb./cu. ft., compared to 
35 lb./cu. ft. for dry ash or 25 
lb./eu ft. for ash in solution. 
e Lower tank costs—Because 


more ash as slurry can go in a 
given space, the number and 
size of storage tanks are con- 
siderably lowered. 

eReadily usable form— 
Supernatant liquor in the tank, 
which is what goes to process, 
is saturated (30% soda ash) 
and of uniform concentration. 
If desired, solution can be di- 
luted automatically as used. Or 
when the solution is to be re- 
acted and reaction products 
evaporated for water removal, 
use of saturated liquor reduces 
the quantity of water which 
must subsequently be removed. 

In addition, because the 
slurry tank functions as a com- 
bination storage and dissolving 
tank, it eliminates the need for 
such auxiliaries as a transfer 
conveyor, a separate dissolving 
tank and a mixer to produce the 
solution of soda ash. 

e Superior efficiency—Stor- 
age-to-process handling effi- 
ciency gains the time-proven 
greater ease that goes with a 
switch from dry to liquid ma- 
terials handling. (Handling 
costs from hopper car to stor- 
age tank are identical for dry 
and wet systems.) 
> Reserved Endorsers—In con- 
trast to Diamond, endorsement 
given slurry storage by such 
soda ash marketers as Olin 
Mathieson, Solvay and Wyan- 
dotte is somewhat r.served. 
Conditions under whi a they’ll 
recommend and engineer slurry 
systems are more restricted. 

Olin Mathieson, for example, 
suggests that they are best con- 
fined to consuming plants which 
must carry inventories of from 
500 to 3,000 tons. Others de- 
clare that the economy of slurry 
storage leans heavily on the 
availability of equipment which 
can be adapted to slurry service, 
or to the location of the unload- 
ing siding with respect to stor- 
age and consuming areas. 

And there’s some feeling 
among consumers that eco- 
nomical slurry storage is possible 
only in warm climates. To keep 
soda ash in slurry form, i.e., as 
monohydrate, tank contents must 
be kept between 105 and 120 F. 
> Diamond’s Wholehearted — 
Diamond attributes its confi- 
dence in the broad and profitable 
usability of slurry systems to 
the company’s own engineering 
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Polish manufacturers are upgrading all types 
of wax formulations by using A-C Poty- 
ETHYLENE, the low-molecular-weight poly- 
ethylene. Higher luster and better scuff 
resistance are just two of the ways that A-C 
POLYETHYLENE improves polish. 


Liquid floor polish formulas get excellent wet 
traffic resistance and anti-slip properties from 
this new polymer. The high luster is easily 
restored to original brilliance with dry 
mopping. 


Furniture polish, automobile polish, shoe 
polish and coatings for floor coverings and 
many other materials all benefit from im- 
portant improvements in finish and ease of 
production. 


There’s a big chance in polish! 
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Reports indicate 24% times longer finish 
life from polish using A-C PoLYETHYLENE. 


e A-C POLYETHYLENE is compatible with all wax 
formulations. 


e A-C POLYETHYLENE is available in regular or 
emulsifiable grades. It can be emulsified in acid, 
neutral or alkali systems. 


e A-C POLYETHYLENE is a manufactured product 
in plentiful supply. Delivery is on-time and prices 
are stable. 


For every type of polish, in every type of application, 
your formulations will be upgraded by the use of 
A-C POLYETHYLENE. Try it and profit. Commercial 
quantities are available for your immediate evalua- 
tion. Write for free samples or literature today. 
*Trade-mark 


pomomotococnr ee + 


SEMET-SOLVAY PETROCHEMICAL DIVISION Avis 
Allied Chemical & Dye Corporation ‘c m 
Room No. 590 

40 Rector Streei, New York 6, N. Y. 





(0 Please send me free samples of A-C PoLYETHYLENE. 
0 Please send me technical literature on A-C PoLYETHYLENE. 
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WHAT'S HAPPENING . . . 
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CLOSEUP view shows soda ash slurrifiers at Lithium Corp.’s installation. 


know-how and a few patented 
equipment refinements. These 
refinements take care of prob- 
lems which might otherwise can- 
cel out expected benefits: 

eA “slurrifier” box, part of 
the pneumatic unloading system, 
mixes dry ash with liquor in the 
proper proportions at the proper 
rate. Formation of the desired 
monohydrate, without lumps, is 
immediate, and it can enter the 
storage tank without delay. 

eSpecially designed sparger 
nozzles at the tank bottom in- 
troduce fresh water required 
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when saturated liquor is drawn 
off to process from the top. 
Spaced at carefully calculated 
intervals dictated by size and 
shape of the particular tank, the 
nozzles intimately mix slurry 
and water to form saturated so- 
lution, which immediately perco- 
lates up to the top of the tank. 
Their design guards against 
channeling by trickling water in, 
and against clogging or back- 
wash of monohydrate into the 
water pipes. 

¢ Know-how as to sizing and 
insulating the slurry tank makes 


external heat requirements very 
low. Considerable heat evolves 
during solution of the soda ash 
in water and its conversion to 
monohydrate. In an average 
installation, temperature rises 
about 60 F. during the slurrying 
process, usually enough to in- 
crease slurry temperature above 
the 95.7 F. transition-to-mono- 
hydrate point. If added heat is 
needed, steam can be introduced 
via the sparging nozzles. 

> Satisfied Users — Good ex- 
amples of satisfied customers are 
Lithium Corp. of America and 
Great Northern Paper Co. Both 
have been successfully operating 
slurry storage systems for more 
than a year. 

Lithium Corp. required two 
seven-car (total: 98,000 Ib.) 
storage tanks, each with 74,000- 
gal. capacity. Best dimensions 
were found to be 24 ft. dia. by 
22 ft. high. 

To transfer dry ash to a tank, 
air is sucked through the ports 
of Diamond’s patented unloading 
hopper attachment. Thus fluid- 
ized, ash is carried through a 
flexible hose and vertical line to 
the slurrifier. 
> Nozzles Smooth Kinks—Here 
the pipe carrying ash becomes 
the innermost of a nesting of 
three pipes. Into the annulus 
surrounding this pipe is pumped 
recycle liquor from the storage 
tank (or water, if the tank is 
empty). To meet the ash coming 
through the inner pipe, liquor 
must go through a nozzle which 
forms a spray. This liquor cur- 
tain scrubs ash from the air 
stream (air is here removed 
through the vacuum line), 
washes the resultant slurry down 
the outermost pipe, which con- 
tinues into the tank. Big factor 
in the nozzle’s successful per- 
formance is its smooth vinyl 
inner surface, which prevents 
ash from sticking and thereby 
avoids cake formation and clog- 
ging. 

The monohydrate formed is, 
of course, denser than the solu- 
tion and settles rapidly, making 
available a clear, saturated su- 
pernatant liquor. Maximum load- 
ing of tank comprises 92% of its 
volume as slurry, leaving only 
8% clear solution on top. A float- 
ing swing joint picks up liquor 
for process or recycle. 

Sparging nozzles at tank bot- 
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...FROM LIQUID OXYGEN = 
TO CATALYTIC CRACKING... 5 


pontlable! 


From the extreme cold of handling 
liquid oxygen, to the punishing heat 
of catalytic cracking and hydrocar- 
bon reforming, Wedgeplug Non- 
Lubricated Plug Valves made of 
Special-Alloy Steel have an out- 
standing record of satisfactory per- 
formance . . . Adapted for remote 
control through use of electric, air 
motor or air cylinder operator. 


300__ 


Write for Wedgeplug Catalog No. 55-1-W 


WEDGEPLUG VALVE COMPANY, INC. 200 _— 


NEW ORLEANS 25, LA. 
An Affiliate of 


STOCKHAM VALVES & FITTINGS 100 


GENERAL OFFICES AND PLANT °* BIRMINGHAM 2, ALA. 
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WHAT'S HAPPENING. . . 


tom, which admit water to keep 
the tank’s contents at the 92-to-8 
proportion, are, in Lithium 
Corp.’s case, placed in a gridiron 
configuration for best results. 
About 88 are spaced at uniform 
intervals. Each nozzle consists 
of a @-in. perforated, dead-end 
pipe about 4 in. long. A rubber 
sleeve over the pipe expands to 
admit a trickle of water, con- 
tracts when flow is stopped to 
prevent backwash of slurry and 
clogging of the perforations. 
Great Northern’s installation 
is similar. There is one tank, 
34 ft. high by 40 ft. dia. The 
unloading and slurrying system 
operates at 18 tons/hr. of soda 
ash. In particular, its success 
gives the lie to the notion that 
warm weather is necessary for 
economical slurry storage. Lo- 
cated in the severe Maine cli- 
mate, the outdoor tank is often 
surrounded by snow. 


All-Electronic Controls 
For New Chemicals Still 


New plant facilities, which 
will triple Truland Chemical 
Co.’s distilling and refining ca- 
pacity for organic byproducts 
and residues, are controlled by 
electronic instruments’ which 
rely in no way on pneumatic 
components. It is believed to be 
the first all-electronic, plant- 
control system in the world. Lo- 
cated at East Rutherford, N. J., 
and due for startup this summer, 
the new plant supplements Tru- 
land’s 100,000-gal./mo. Union, 
N. J., operation. 


Climax Doubles 
Mo Catalyst Output 


Spurred by a three-year mar- 
ket increase of almost 300%, Cli- 
max Molybdenum Co. is doubling 
the 2.7-million-lb./yr. capacity of 
its high-purity molybdic oxide 
plant in Langeloth, Pa. Principal 
outlets for the product are as 
catalysts in petroleum reforming 
and desulfurization processes and 
as a source of molybdenum metal 
for powder metallurgy and 
superalloys. 

To make the pure oxide, 
Climax starts with molybdenite 
concentrates (MoS,.) from its 
Colorado mine and mill, roasts 
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them to get technical molybdic 
oxide. Because molybdic oxide 
volatilizes above 1,100 F., the 
pure oxide is produced by sub- 
limation. Technical oxide, fed 
into a Globar-heated rotary- 
hearth furnace at 2,000-2,150 F., 
vaporizes, and the _ sublimed 
MoO,, is swept out of the furnace 
into bag filters. 

The exceedingly fine, light 
product, averaging over 99.5% 
MoO,, is then densified about 
seven times in a pug mill with a 
minimum amount of distilled 
water and finally dried and 
milled. 


New Process for 
Potassium Borohydride 


Using sodium hydride in oil 
dispersion and methyl borate as 
intermediates, Metal Hydrides 
Inc., Beverly, Mass., has devel- 
oped a new commercial process 
for making potassium borohy- 
dride. Cost and yield analysis 
of a six-month pilot-plant study 
prompted the company to initiate 
commercial production of several 
hundred pounds per day. 

The compound is used as a 
high-yield reducing agent for 
the carbonyl group of aldehydes 
and ketones in aqueous solution 
and with lithium chloride to re- 
duce esters. 


Big New Natural Source 
For Insulating Board 


To produce insulating board 
for Western markets, Johns- 
Manville is backing its discovery 
of a big new raw material source 
in the vicinity with a $12-million 
investment for a plant and tim- 
berlands near Klamath Falls, 
Ore. To utilize groundwood from 
vast forested areas of relatively 
worthless lodgepole pine, the 
plant will consume 50,000 cords 
annually. 

About the first major use for 
this type of timber, processing 
will be similar to that used at 
J-M’s Jarrett, Va., and North 
Bay, Ont., plants, which draw on 
Southern pine. 

U. S. Foresters estimate that 
the general region could produce 
about 287,000 cords annually on 
a sustained yield basis, 


Convention Calendar 


12th Chemical Apparatus and 
Equipment Congress and Ex- 
hibition, Dechema, Frankfurt 
am Main, Germany, May 31- 
June 8. 


Forest Products Research So- 
ciety, 10th national meeting, 
Asheville, N. C., June 4-7. 


American Society for Quality 
Control, 10th annual conven- 
tion, Palais du Commerce, 
Montreal, June 6-8. 


Society of the Plastics Industry, 
Seventh National Plastics Ex- 
position, Coliseum, New York, 
June 11-15. 


Gordon Research Conferences; 
American Assn. for the Ad- 
vancement of Science; “Or- 
ganic Reactions and Proc- 
esses,” “Properties of Metals 
at High Temperatures,” “Lip- 
ide Metabolism”; Colby Junior 
College, New London, N. H., 
New Hampton School, New 
Hampton, N. H., Kimball 
Union Academy, Meriden, 
N. H.; June 11-Aug. 31. 


American Society for Testing 
Materials, 59th annual meet- 
ing, Chalfonte-Haddon Hall, 
Atlantic City, N. J., June 
17-22. 


World Power Conference, fifth 
plenary meeting, Vienna, Aus- 
tria, June 17-23. 


Third Annuai Material Handling 
Training Conference, Fee: 
$850, Lake Placid Club, Lake 
Placid, N. Y., June 17-30. 


Atomic Energy Conference, 
Atomic Industrial Forum and 
the Denver Research Insti- 
tute, “Uranium and the Atomic 
Industry,” Cosmopolitan Ho- 
tel, Denver, June 25-26. 


Stanford Research Institute, 
symposium on “High Tem- 
perature—A Tool for the Fu- 
ture,” University of Cali- 
fornia, Berkeley, Calif., June 
25-27. 


Society of the Chemical Indus- 
try, 75th annual meeting, Bel- 
grave Square, London, July 
9-14, 


British Plastics Exhibition & 
Convention, British Plastics 
Federation, Grand Hall, Olym- 
pia, London, England, July 
10-20. 
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Are you looking for higher concentration of the 
solids phase?... more effective control of solids 
concentration?... better clarity?... higher capac- 
ity ?... concentration regardless of feed rate?... 
PLUS CONTINUOUS OPERATION? 

...then you want to talk with Sharples, for 
Sharples offers three different high capacity auto- 
matic solids discharging centrifuges from which to 
choose the best for your process requirements. 

Take advantage of the Sharples process labora- 
tory, where your material may be run in full sized 
centrifuges to Uetermine positively the one best 
answer to your problem. The place to start? Tell us 


your problem and we'll carry on from there. 


You can depend on Sharples 


RPLES 


DH-3 High Capacity 
NOZLJECTOR 


... Continuous nozzle discharge 
for concentration of large quan- 
tities of solids such as starch, 
gluten, phosphoric acid, anti- 
biotics, etc. ... 


" 


DG-2 AUTOJECTOR 


...SOlids discharge automati- 
cally controlled and varied by 
concentration of solids in feed 
stream as in processing protein 
concentrates, linseed oil, wool 
scouring liquor, etc. ... 


anal “E>... 


THE DV-2 


- +. automatic solids discharge is 
controlled as desired by means 
of external clock timers. The 
DV-2 has wide use for processing 
pineapple juice, vegetable purees, 
protein liquors, etc... . 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET « PHILADELPHIA 40, PENNSYLVANIA 





EW YORK © PIT 
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WHAT'S HAPPENING. . . 


Ammonia Plant Shuns Costly Shutdown 





Here’s how one chemical plant tied new equipment into going operations 


without missing a step. Special tools and techniques made it possible. 


Problem: Install new gas separator 
without interrupting flow 


en 





Tapping machine 


* Install five tees and valves 
* Tap line at each tee 





* Install bypass line 
© Cut off main flow with stopples 


Separotor 

















© Remove section of main line 
¢ Install separator 





© Remove stopples and bypass line 
* Insert plugs in fittings 
* Salvage valves 





RACE CHEMICAL CO.’s new 

ammonia plant at Memphis 
claims distinction as first chem- 
ical plant to “discover” the Wil- 
liamson Stopple. Grace engineers 
recently used Stopples and other 
Williamson equipment to avoid 
an emergency shutdown during 
a period when the plant could 
ill afford to lose four or more 
days of production. 

As described in this month’s 
Process Equipment News, (pp. 
288-292), the Stopple is a device 
developed by T. D. Williamson, 
Inc., primarily for the oil and 
gas pipeline industry. Pipeliners 
have used Stopples successfully 
to isolate sections of lines while 
tieing in new compressors or 
pumping stations. Stopples per- 
mit these connections to be made 
without shutting down and with 
the lines under full pressure. 
> Grace’s Dilemma— Within a 
few weeks after starting up its 
ammonia plant, Grace Chemical 
(division of W. R. Grace & Co.) 
found that its synthesis gas puri- 
fication system was imperfect; 
oil was getting through and foul- 
ing the low-temperature ex- 
changers in the liquid nitrogen 
scrubbing unit. 

Plant management faced this 
dilemma: 

¢ Shut down for at least four 
days to install the needed purifi- 
cation equipment. 

¢Or run without this equip- 
ment and face an inevitable shut- 
down of much longer duration 
to derime and solvent wash the 
exchangers. 

Neither prospect was pleasant. 
The plant had started up just as 
its full output was needed for 
the rush season. 
> The Way Opens— While study- 
ing this problem, Grace engi- 
neers L. C. Skinner and L. E. 
Lundahl recalled reading about 
the use of Stopples by pipeline 
operators. They decided to in- 
vestigate the possibility of ap- 
plying Stopples to their problem. 

As a result of this study Skin- 
ner and Lundahl, with the assist- 





ance of Williamson representa- 
tives, planned and executed the 
following procedure: 

1. Welded on 6-in. split tees 
with Lock-O-Ring flanges at Po- 
sitions A and D, and mounted 
6-in. full-opening gate valves 
(see diagram at left for posi- 
tions, p. 290 for mechanical de- 
tails). 

2. Welded on 4-in. Thread-O- 
Ring nipples at Positions B and 
E, and mounted 4-in. full-open- 
ing gate valves. 

3. Tapped Positions B and E 
with tapping machine and in- 
stalled 4-in. bypass line. In this 
operation the tapping machine 
is mounted on the closed gate 
valve, the valve is opened for the 
actual tapping step, the tapping 
tool is then withdrawn into the 
machine and the gate valve 
closed. The tap is thereby made 
with the line under pressure and 
in normal service. 

4. Tapped 1-in. vent at Posi- 
tion C with tapping machine. 

5. Tapped Positions A and D 
and inserted 6-in. Stopples 
through the tapped openings 
into the main line. The Stopples, 
when seated in the line, cut off 
flow through the line. 

6. Opened bypass from B to 
E, seated Stopples and opened 
vent at C. 

7. Cut out section of 6-in. line 
between the Stopples and in- 
stalled permanent piping to a 
new gas separator. 

8. Pressurized new piping and 
withdrew Stopples, thus putting 
separator on stream. 

9. Closed bypass valves and 
salvaged bypass piping. 

10. Inserted and seated Lock- 
O-Ring plugs at A and D and 
screwed plugs at B and E, using 
tapping machine to maintain un- 
interrupted operation. 

11. Removed and_ salvaged 
valves from A, B, D and E, and 
blanked off the nozzles. 
> Mission Accomplished — A 
similar procedure was used for 
installation of a purification and 
drying train. With this system, 
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o-. efficient storage container 
for “agricultural vitamins” 


(aqua ammonia) 


Aqua ammonia, containing the highest percentage nitrogen 
content of all fertilizer compounds, is stored in the 160-ft. diam. 
by 30-ft. high Horton® tank shown above. This tank, together 
with a CO, absorber tower, a 15,000-bbl. Hortonsphere® 

and a fuel oil storage tank were all built by CB&I for the 
Grace Chemical Company nitrogen plant at Memphis, Tenn. 





Chicago Bridge & Iron Company has complete facilities 
to design, fabricate and erect steel plate structures. Each of the 
four plants is equipped for X-raying, stress-relieving 
and pickling and painting by the Horton Process. 
Please write our nearest office for further information. 








8 ft. diam. by 80 ft. high CO: rN ® . 
absorber tower at Grace Chicago Bridge & Iron Company 
Chemical Company, Mem- 

phis, Tenn. It was X-rayed Atlanta © Birmingham © Boston * Chicago © Cleveland © Detroit * Houston 
and stress relieved before Los Angeles © New York © Philadelphic © Pittsburgh © Salt Lake City 


shipment. This tower and the San Francisco © Seattle * Tulsa 


aqua ammonia tank were . 
furnished through Foster Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA, 


Wheeler Corporation. 
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WHAT'S HAPPENING . . . 


BYPASS around main piping per- 
mits installation of new separator. 


it was necessary to install a 
temporary bank of equipment in 
the bypass. 

Only incident was failure of a 
Stopple to hold during test be- 
cause of improper size of seal. 
This was easily corrected. 

Grace completed these piping 
and equipment changes, tied it 
all in and removed all temporary 
valves without loss of produc- 
tion. Pressure in the system was 
maintained at more than 300 psi. 
during the entire operation. 


Wyoming: Site of 
New Chemical Empire? 


Feasibility studies of some 
$500 million worth of projects 
in Wyoming’s Green River Basin 
—including chemical plants, a 
natural gas pipeline and a $200- 
million steam plant for power 
generation—have been started 
by two Wyoming firms. Rocky 
Mountain Corp., which owns or 
has under option more oil and 
gas leases in the basin than’any 
other firm or individual, and 
Technical Industries Corp., its 
affiliate, are contemplating the 
development program. 

The Rocky Mountain firm has 
already concluded studies which 
convince its officials that the 
basin holds one of the greatest 
reserves of natural gas in the 
continental U. S. Added induce- 
ment to develop the basin is 
Wyoming’s liberal tax structure. 

Technical Industries, an in- 
dustrial development firm, has 


130 


scheduled the following chemi- 
cal projects for immediate study : 
Plants at the source of raw 
material and natural gas for the 
manufacture of butadiene rub- 
ber, anhydrous ammonia, carbon 
black, glycol and alcohol, pe- 
troleum detergents, plastics and 
other petrochemicals. 


Cobalt Recovery Process 
Gets Pilot-Plant Try 


Pilot-planting of the new Sill 
process for recovering cobalt 
from low-grade ores is due to 
get under way before year’s end 
at 10-ton/day facilities in New- 
burgh, N. Y. Building the plant 
is Metallurgical Resources Inc., 
formed to handle the process. 
which was invented by Harley 
Sill, Los Angeles consulting met- 
allurgical engineer. 

Key step is a unique leaching 
operation, carried on in an auto- 
clave under closely controlled 
conditions of temperature and 
pressure. Arsenic and sulfur 
impurities, which may run as 


high as 40 and 10% respectively, 
are made water-soluble and re- 
duced to less than 2% total in 
the purified residue. 

In that it involves leaching, 
the Sill process resembles Chem- 
ical Construction Corp.’s cobalt 
refining process now being used 
at plants of Howe Sound, Ne- 
tional Lead and Sherritt Gordon. 
But Chemico’s process and, in 
fact, all conventional ore-leach- 
ing processes used in metal re- 
fining put the desired metal val- 
ues into solution. Metals are 
subsequently precipitated. In 
contrast, by solubilizing only the 
impurities, Sill enriches the ore 
residue. The process also differs 
from Chemico’s in its use of an 
alkaline, rather than acid or am- 
monia, leaching medium. 

Impurities in the ore residue 
are reduced to the point where 
the way is cleared for conven- 
tional recovery of the metal val- 
ues. What’s more, the arsenic 
and sulfur can be precipitated 
from solution in forms of value 
as byproducts, e.g., calcium ar- 
senate, glauber salt. 





$7 Research octane rating of product 





105 Stort of test 


— 





di 


—— 


100 nig SORA, 
0° siting. Octone plus 3 mi.TELAal. 


F-i Octane clear 


End of test 





1 1 4 





to 20 


Records of full-scale com- 
mercial tests, such as_ that 
above, show that 100-plus oc- 
tane leaded Platformate can be 
consistently produced for pro- 
longed periods without regen- 
erating the catalyst. Results 
prompted Universal Oil Prod- 
ucts (which conducted tests at 
refineries of Platforming-process 





Cotalyst age,bbi. reactor charge per Ib. cotalyst 


No Catalyst Regeneration, No Sag in Octane Rating 


30 40 


licensees) to challenge seriously 
whether there is any economic 
justification for installing and 
operating regeneration facilities 
on a Platforming unit. Test 
runs, made over four to five 
months in units ranging from 
1,500 to 11,000 bbl./day capacity, 
used a conventional platinum- 
containing catalyst. 
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For the time! 


CH3 


META-XYLENE in commercial production 


Have you considered the opportunities xylene isomer 





intermediates offer you for new or improved products? Or, perhaps 
a xylene isomer will provide you a better, more economical 


raw material as an alternative route in your present production. 


Oronite was the pioneer and is today the leading producer of 
xylene isomers —the only source offering all three xylene 
isomers (meta, para, ortho) in commercial quantities. Inquiries 
are invited; trial quantities available. Contact the Oronite 


an C office nearest you for further information. 





Oronite is your only commercial source for all 3 xylene isomers! 
























Ria Siig 2 BE Ae aces toca 2 
HO! eS reseed : 
: , ‘ i + ei . 
r eo “sem % (wt) || 95.1 
I Boiling Range, °C (start to dry) 1.0 
Specific Gravity, 60° /60°F lI 0.869 
Mi ETA-XY LE N E Color, Saybolt | +30 
| Sulfur Compounds, as H2S or SO2 None 
| Paraffins, % | 0 





Para-Xylene, % (wt.) 
Boiling Range, °C (start to dry) 


PARA-XYLENE = (ston. sor7eort 


Sulfur Compounds, as H2S or S$O2 
Paraffins, % 


i 
| Ortho-Xylene, %/ (wt.) 






































Boiling Range, °C (start to dry) 
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ORTHO-XYLENE 





Sulfur Compounds, as H2S or SO2 
Paraffins, °%/ 
















GRONITE 
ORONITE CHEMICAL COMPANY 


EXECUTIVE OFFICES: 200 Bush Street, San Francisco 20, California 


COMPANY | SALES OFFICES 
30 Rockefeller Plaza, New York 20, N. Y. 20 North Wacker Drive, Chicago 6, Illinois 
450 Mission Street, San Francisco 5, Calif. Mercantile Securities Bldg., Dallas 1, Texas 
Carew Tower, Cincinnati 2, Ohio 714W.OlympicBivd.,Los Angeles 15, Calif. 
36 Avenue William-Favre, Geneva, Switzerland 3801 
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Now Continuous: Pine Gum Distillation 


Automatically controlled, 30-ft.-high still 


cuts l-hr. batch process time to 5 min. 


First commercial U. 8S. plant 
for continuous distillation and 
refining of pine oleoresin has 
started operating in Trenton, 
N. J. Owned by Pine Chemicals, 
Inc., newly formed affiliate of 
Filtered Rosin Products, Inc., 
Baxley, Ga., the plant centers or 
a 30-ft.-high automatically con- 
trolled continuous steam still 
which affords the following ad- 
vantages over batch stills: 

Shorter process time—In 
batch operation, gum must be 
held under high heat for as long 
as an hour. With continuous dis- 
tillation, it passes through in 
five minutes. 

Better product — During 
long batch operation, the levopi- 
maric acid in the gum isomerizes 
and tends to form abietic and 
intermediate acids. New still 
produces rosin more nearly in its 
natural state — more reactive, 
low in abietic acid, more color- 
stable. 

Pine Chemicals’ crude gum 


raw material comes from Fil- 
tered Rosin Products after ini- 
tial filtering and washing. At 
Trenton it is again washed, 
chemically treated, then filtered 
under pressure. This removes 
dissolved and suspended impuri- 
ties that form jelly-like material 
primarily responsible for varia- 
tions in rosin quality and color. 

Clean, preheated gum then 
passes into the new still. Heated 
to about 350 F., turpentine va- 
porizes, flashes off. Vapors are 
condensed and then passed 
through a separator, where cap- 
roic, valeric, isobutyric and 
butyric acids are removed. 

High-quality hot rosin is 
drawn off the bottom of the still 
into large aluminum storage 
tanks, for packaging in drums 
and 100-lb. paper bags or for 
further processing. A large por- 
tion of the company’s rosin pro- 
duction is earmarked for captive 
use in the manufacture of paper 
size and synthetic resins. 


Oil Firm Streamlines 
Via Consolidations 


Standard Oil Co. (Ind.) plans 
separate consolidations of three 
chemical, two producing, two 
pipeline and two refining and 
marketing subsidiaries by year’s 
end. Object is to reduce duplica- 
tion and overhead costs, though 
no reduction in employment is 
expected. 

The consolidations:  Indoil 
Chemical Co., Pan American 
Chemicals Corp. and Hidalgo 
Chemical Co. into a single com- 
pany with a new name; Pan 
American Production Co. into 
Stanolind Oil and Gas Co.; 
American Oil Pipe Line Co. into 
Service Pipe Line Co.; and Pan- 
Am Southern Corp. into Amer- 
ican Oil Co. 


Another Vote For 
Inorganic Absorbents 


For the second time in as 
many months comes announce- 
ment of a commercial installa- 
tion which uses an inorganic 
absorbent for removal of carbon 
dioxide from synthesis gas. In 
contrast with more conventional 
use of organics (like mono- 
ethanolamine), Steinkohlengas 
A.G. at Dorsten, Germany, like 
Escambia Bay Chemical at Pen- 
sacola, Fla. (Chem. Eng., Apr. 
1956, p. 103), bases new scrub- 
bing facilities on a potassium 
salt. 

The German installation is at 
the firm’s new 6500-million-cu. 
m./yr. pressure-type gasification 
plant. Carbon dioxide contained 
in the raw gas is reduced from 
30 to 2% by washing with hot 
potash lye. 

At the Escambia Bay installa- 
tion, an ammonia plant, hot 40% 
potassium carbonate solution 
cuts carbon dioxide in the hy- 
drogen gas stream by 97-98%. 
There, and presumably in Ger- 
many, steam requirements for 
regeneration of the inorganic 
solution are substantially lower 
than those for monoethanolamine 
regeneration. 

This, coupled with their sub- 
stantially lower initial . cost, 
would seem to predict continued 
growth for inorganic absorbents 
in this market. 
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your ALCOHOLS RUB better 
when formulated with Enjay Lower Alcohols 


Ethyl Alcohol for detergents or Isopropyl Alcohol for rubbing—order from the 
Enjay Company, one of the world’s foremost suppliers of alcohols. You are 
assured of a dependable supply of uniform, high quality products. 

In addition, the Enjay Laboratories are at your service to assist you in the use 
and application of all products from Enjay’s diversified line of petrochemicals. 


Write or call for complete information. 





Enjay offers a diversified line of petrochemicals for industry. LOWER ALCOHOLS > f 
(Isopropyl Alcohol, Ethyl Alcohol, Secondary Butyl Alcohol); HIGHER OXO ALCOHOLS Pioneer in 
(Isooctyl, Decyl, Tridecyl Alcohol); and a varied line of OLEFINS AND DIOLEFINS, z 
AROMATICS, KETONES AND SOLVENTS. P. etrochemicals 


ENJAY COMPANY, INC., 15 WEST Sist STREET, NEW YORK 19, N. Y. - Other offices: Akron, Boston, Chicago, Tulsa 
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WHAT'S HAPPENING. . . 


Plants Look Better, Workers See Better 


Modern lighting brightens today’s chemical process plants. Hazardous areas, 


control rooms, outdoor structures require careful design to get best results. 


HAT you see in the photo- 

graph below is a good 
example of how modern engi- 
neered lighting is applied in 
chemical process plants. It’s a 
nighttime view of a new unit in 
Pure Oil’s petroleum refinery at 
Newark, Ohio. 

The unit was designed by 
M. W. Kellogg Co., with lighting 
under the direction of E. C. Ben- 
jamin, head of Kellogg’s elec- 
trical division. 

As Benjamin points out, good 


lighting design today aims for 
more than merely giving the 
plant operator enough light to do 
his job. Just as important are 
these other objectives: 

e Keeping intruders off plant 
property. 

¢ Bringing fires quickly un- 
der control. 

ePreventing accidental in- 
jury and property damage. 

eSaving on maintenance 
costs. 

¢ Boosting the morale of the 


operator and mechanic—who feel 
a whole lot better about their 
jobs if they can see what they’re 
doing. 

> Fit the Location— The way 
you achieve these objectives, 
Benjamin says, is this: First, 
make each fixture powerful 
enough to give adequate light. 
Then fit each one carefully to 
its particular location. It’s in 
this latter area that greatest 
progress is being made today. 

Toughest item on the agenda 
is safe lighting for hazardous 
areas. Equipment for Class I, 
Groups C and D (areas inhabited 
by vapors of ethylene, gasoline, 
etc.) has been generally avail- 
able for some time. 

Now you can install com- 
plete explosion-proof lighting in 
the more dangerous acetylene 
and hydrogen-containing areas 
(Class I, Groups A and B). 
Crouse-Hinds has announced the 
availability of all necessary com- 
ponents, including switches, fix- 
ture hangers, seals, unions and 
condulet. 

It’s claimed that no special 
installation or maintenance op- 
erations are involved; whereas 
older models had to be removed 
to an nonhazardous area for re- 
lamping, this model can be taken 
care of on the spot. 

If you prefer, you can now get 
fluorescent fixtures for hazard- 
ous areas, as well as the incan- 
descent. Fluorescents give more 
light for the same amount of 
juice. And, some say, they have 
another advantage as well—that, 
designwise, they are more at- 
tractive. 
> Show Room — The trend — 
which has accelerated in recent 
years—to pay closer attention to 
aesthetics in plant design, de- 
mands a different type of special 
considerations for other indoor 
areas. 

Because of the relatively un- 
glamourous appearance of most 
plants and refineries, engineers 
now treat control rooms and in- 
strument panels as the show- 
place of the firm. These areas 
lend themselves easily to modern 














1,035 tons/day from 


seven plants 








This Tonnage capacity is a measure of experience that can be a valued 
asset to prospective ammonia producers anywhere in the world. 


Seven modern synthesis plants, completed or under construction 
by Foster Wheeler — total capacity, 1035 tons of anhydrous ammonia 
per day! 

Foster Wheeler’s specialized know-how embraces all phases of 
process and equipment design, fabrication and erection. For complete 
information, write for Bulletin 0-54-1. Foster Wheeler Corporation, 


165 Broadway, New York 6, N.Y. 





= Designed and engineered by 
our Paris office, this ammonia plant 
at Cubatao, Brazil, is being erected 
by 100 per cent Brazilian labor. It 
is a typical example of the flexibility 
and world-wide coverage of Foster 
Wheeler’s engineering and construc- 
tion services. 





FOSTER WHEELER 


NEW YORK ¢« LONDON e« PARIS e« ST. CATHARINES, ONT. 
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WHAT’S HAPPENING. .. 


RECESSED fixtures in control room ceiling give pleasing effect. 


design. And a bit of care in de- 
signing lighting effects greatly 
enhances the attractiveness of 
the finished product. 

Benjamin says that there’s no 
problem in trying to conceal 
most of the wiring and other 
paraphernalia that go along 
with industrial lighting fixtures. 
These can be concealed in a hung 
ceiling. 

Such recessed fixtures — or 
troffers—allow you to mount a 
variety of lighting fixtures flush 
in the ceiling without detracting 
from a uniform design. A hung 
ceiling lets you place regular 
fluorescents or incandescents in 
the ceiling above desk locations, 
while slanted reflectors, along 
the side of the control room, di- 
rect light to the vertical instru- 
ment panels. Mixing vapor-proof 
and regular nonexplosion-proof 
fixtures presents no problem, 
. either, since their sizes match. 
> Outdoor Setup — Certain pe- 
culiar lighting problems, posed 
by today’s outdoor plant struc- 
ture, are being met in a variety 
of ways. 

If you were to summarize the 
problems in a general statement 
they add up to this: You’ve got 
to light the plant exterior for a 
24-hour schedule. After dark, 
you can rely on floodlighting for 
a major portion of the job. Set 
30-35 ft. off the ground on vari- 
ous tall structures, floodlights 
illumine wide areas. 

But the problem doesn’t stand 
solved at this stage. At a con- 
siderable height, less glare, con- 
tamination and corrosion are 
likely to result; yet, at this 
height, lighting effects are often 


hampered by fog and long, un- 
wanted shadows. 

To offset the latter drawback, 
engineers now do a better job on 
local lighting. They find lu- 
minaires an essential supplement 
(100-150-watt fixtures) at vital 
points, such as ladders and walk- 
ways. 
> Guard Against Failure—They 
see, too, that automatic emer- 
gency lighting units are installed 
at strategic points. In case of 
an over-all power failure, these 
battery-powered units take over 
while repairs are made. 

Some automatic units contain 
no manual controls whatever, are 
powered by trickle chargers. 
Thus. the guess factor, which 
might result in overcharging or 
undercharging the battery, is 
eliminated. 

One of these models is her- 
metically sealed against dust, 
vapors and water; another is ex- 
plosion-proof. 
> Vapor Headaches — Corrosive 
atmospheres which inhabit many 
chemical plants, because of either 
the nature of the operations or 
geographic location, play havoc 
with the life of some materials. 
These conditions dictate certain 
requirements in the actual 
makeup of lighting equipment. 
Engineers are now more careful 
to see that all components—re- 
flectors, wiring plugs and sock- 
ets, in addition to the main 
fixture body itself—are cor- 
rosion resistant. 

To stand up against such at- 
mospheres Benjamin notes that 
bronze is a sturdy challenger, 
but that marketwise, it’s not too 
popular because of the expense 


involved. Expense need not be 
a problem, though; these days 
galvanized fittings are only 
moderately more expensive (8- 
10%) than most unprotected ma- 
terials and quite effective. 
>Trim Maintenance Costs — 
Better planning for maintenance 
of good lighting pays off, say big 
manufacturers of lighting fix- 
tures. For indoor areas, so far, 
they are pushing group lamp 
replacement plans over one-at-a- 
time methods. 

Lower cost is the biggest 
selling point. Figures show that 
single lamp replacements run up 
labor costs. Over a period of 
time it costs less if the main- 
tenance crew replaces all the 
lamps in one area at once. 

Sylvania cites one recent in- 
stance where 11,000 lamps are 
replaced every two years at a 
cost of $0.53 per lamp instead of 
$1.08, the cost of individual re- 
placement. This way, the com- 
pany saves over $3,000 annually. 

Better light is the other factor 
in favor. Latest tests show that 
by getting rid of lamps just be- 
fore their last hours of life, you 
cheat them out of using the same 
electricity to produce progres- 
sively less light. Then, too, you 
get far more uniform illumina- 
tion. 

Engineers at Kellogg predict 
a brighter future for firms 
which invest in better lighting. 
Brighter, that is, in terms of 
fewer production halts, lower 
operating costs and a lot less 
strain on personnel. 


Hidalgo Plant 
Finally Starts Up 


Here at last: Long-awaited 
startup of Hidalgo Chemical 
Co.’s Fischer-Tropsch plant in 
Brownsville, Tex. The plant, now 
completely rehabilitated, has 
stood idle since June 1953 when 
former owner, Carthage Hydro- 
col, ceased operations because of 
functional difficulties. 

Critical phase of Hidalgo’s 
modified Fischer-Tropsch process 
involves exposure of synthesis 
gas to an iron catalyst for con- 
version to two basic product 
streams—one comprised of chem- 
icals, the other of liquid fuels. 
The synthesis plant is expected 
to require ultimately some 90 
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The circuit illustrated above utilizes a Reineveld 28” 
Centrifuge, replacing three vertical machines formerly 
used in the process. 

Man power requirements are reduced from 8 hours 
per shift to only one occasional! visual inspection. This 
is made possible by Reineveld’s completely automatic 
cycle of operation. 

This centrifuge is fed, washed and discharged at 
full operating speed. It is jacketed to prevent heat loss 


and vented to remove toxic fumes. 


For complete details, consult with 
a Heyl & Patterson sales engineer. 


nou * ay ; Rs ok REINEVELO 

‘ y ni : CENTRIFUGALS 

55 FORT PITT BLVD. PITTSBURGH 22, PA. 
PHONE COurt 1-0750 
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WHAT'S HAPPENING. .. 


million cu. ft./day of natural 
gas, to be supplied from fields in 
South Texas. Oxygen, other 
starting material, will come from 
the largest unit of its kind in 
the country. With a total design 
capacity of 50 million cu. ft./day 
of 95% oxygen, it has almost as 
much as the combined capacity 
of all existing high-purity oxy- 
gen plants in the U.S. 

Close to $50 million had been 
sunk into the original plant, a 
probable $45 million has been 
spent on the recent modifica- 
tions. 


New Ethylene Oxide Unit 
Caps Process Trend 


With a proposed $8-million, 
60-million lb./yr. ethylene oxide 
plant to use Scientific Design’s 
direct oxidation process, General 
Aniline & Film joins such man- 
ufacturers as Allied Chemical & 
Dye and Carbide & Carbon in a 


three-year-old trend away from 
the chlorhydrin process. When 
all announced new plant con- 
struction (Chem. Eng., Apr. 
1956, p. 128) is completed, pro- 
duction of ethylene oxide by di- 
rect processes will exceed 750 
million lIb./yr.; existing chlor- 
hydrin facilities yield about 550 
million lb./yr. 

Location of the plant in Lin- 
den, N. J., puts GAF in yet 
another parade—of those, like 
Koppers Co. with an announced 
30 - million -lb./yr. low - pressure 
polyethylene plant, who will 
draw raw material from Esso’s 
ethylene recovery unit under con- 
struction in Linden. 


News Briefs 


Carbon black: Columbian Car- 
bon Co. plans a 20-million- 
lb./yr. expansion for its 
Northbend, La., plant. And 
in conjunction with Celanese, 
it will build a 30-million-lb./ 





New Quaker Oats plant in 
Memphis for producing tetra- 
hydrofurfuryl alcohol makes 
first use of a company-developed 
low-pressure catalytic hydro- 
genation process. Plant’s out- 
put has already enabled Quaker 





Tetrahydrofurfuryl Aleohol Made a New Way 


to reduce the 43¢/lb. price of 
the distilled alcohol by 64¢. 
Compound is used in the manu- 
facture of lysine (an essential 


amino acid), in plasticizers, 
herbicides, solvents and a wide 
range of coatings. 








yr. furnace-type carbon black 
plant near Santos, Brazil. 


Atomic energy: AEC’s $800-mil- 
lion gaseous diffusion plant 
near Portsmouth, Ohio, has 
been placed in full operation. 


Phosphates: Westvaco Mineral 
Products is doubling produc- 
tion capacity for sodium and 
potassium phosphates at its 
Newark, Calif., plant. Victor 
Chemical plans to build a po- 
tassium polyphosphate plant 
at Chicago Heights, III. 


Methanol: A $2-million plant 
to produce 7 million gal./yr. 
of methanol will be built by 
Hercules Powder Co. at Lou- 
isiana, Mo. 


Pentaerythritol: Heyden Chem- 
ical Corp. has begun building 
a new 25-million-lb./yr. pen- 
taerythritol plant at Heyden 
Fords, N. J. 


Thorium: Metal Hydrides Inc. 
is underwriting a research 
program at Battelle Memo- 
rial Institute aimed at devel- 
oping processes for producing 
tonnage amounts of thorium. 
Davison Chemical and Rare 
Earths, Inc., W. R. Grace sub- 
sidiaries, have joined in a 
program of expanded produc- 
tion, sales, research and de- 
velopment of rare earths and 
thorium. 


Formaldehyde: Plans for ex- 
pansion in formaldehyde ca- 
pacity at Spencer Chemical 
Co.’s Chicago works have been 
announced. 


Sodium chlorate: Electric Re- 
duction Co. will erect a $5- 
million sodium chlorate plant 
in Vancouver adjacent to 
Hooker Chemical’s chlorine- 
caustic plant. 


Rubber: American Synthetic 
Rubber Corp. plans to in- 
crease capacity of its copoly- 
mer plant at Louisville, Ky., 
by 50%. To be completed 
early in 1957, the expansion 
will bring output to 68,000 
tons/yr. 


For more of What’s Happening, 
see FIRMS IN THE NEWS. 341 
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In this leaf filter, manifold and 


In clarification rotaries, lead pro- 
nlates are lead 


tects parts exposed to acid 


In horizontal filter, rim and concrete 
supports are lead-covered 

















Lead lining protects interior of this 
steel digest tank 





ra 
Lead linesthis concrete settling tank, 
‘ covers rake. Plows are solid lead 


Lead apron 24” high guards digester 
rim against spill 
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Lead-lined valves and piping serve : Lead checks corrosion in filter control Lead stacks and flues withstand cor- 
digesters 2 valve station : rosive fumes, 








More 





gasoline from oil 
... because of 
Swenson 


Spray Drying! 


Today, refiners are obtaining more gasoline from crude oil and using 
less catalyst in cracking units. The yield of high-octane gasoline from 
the crude oil is increased by the use of a synthetic, micro-spheroidal 
catalyst . . . most of which is produced in Swenson Spray Dryers. 
Swenson spray drying controls partical size and distribution. The 
result is a higher yield, and, of course, a higher profit! 


Why not investigate the possibilities of Swenson Spray Drying for 
your products? Swenson has helped create new profitable products 
such as “‘flavor-laden”’ soluble coffee, PVC resins, micro-spheroidal 
catalyst, pharmaceutical products, “‘instant’’ milk powder, animal 
feed supplements, and many others. Next could be yours! Be sure to 
talk spray drying with a Swenson Engineer. Call or write today. 


SWENSON EVAPORATOR COMPANY 
A DIVISION OF WHITING CORPORATION 
15669 Lathrop Avenue, Harvey, Illinois 


EVAPORATORS SPRAY DRYERS CRYSTALLIZERS FILTERS 


SINCE 1884 

















A Division of 
WRHAITING 


Corporation 











Chemicals & Raw Materials 





EDITED BY R. K. GITLIN 


Some of 1955's Major Installations 


Company 


American Cyanamid 
Argus Chemical Corp 


Bendix Aviation 
Celanese Corp. 


Clinton Foods 
Colgate-Palmolive 
Cramet Inc 
Crawford Mfg 


Curtis-Wright Aeronautical Co.... 


Dow Corning 


Garlock Packing 
Glidden 


Northrup Aircraft 

Pacific Dry Dock Co 
Pennsylvania Industrial Chemical. . 
Proctor Chemical 


Standard Ultramarine Color....... 
Sterling Drug (Hilton Davis)...... 


Location 


Warners, N. J. 
lyn, N. ¥ 
Dighton, Mass. 
Troy, N. Y. 
Newark, N. J. 


Clinton, lowa 
Jersey City, N. J. 
hattanooga, Tenn. 
Richmond, Va. 
Woodbridge, N. J. 


Midland, Mich. 


Palmyra, N. Y. 
Chicago, Ill. 


Niagara Falls, N. Y. 


Montague, Mich. 


Jacksonville, Fla. 
Atlanta, Ga, 


Anniston, Ala. 
St. Louis, Mo. 
Monsanto, Ill. 

Montreal 


Los Angeles, Calif. 
Oakland, Calif. 
Clairton, Pa. 
Salisbury, N. C. 
Newark, N. J. 


Los Angeles, Calif. 
Southbridge, Mass. 


Huntington, W. Va. 


Cincinnati, Ohio 
Cleveland, Ohio 


Use 


Chemical processing 
PVC stabilizers 
Dye manufacture 
Phenolic resins 
Chemical processing 


Food processing 
Saponification 
Titanium processing 
Vinyl coating 

Jet fuel dehydration 


Silicone manufacture 


Packing manufacture 
Alkyd resin manufacture 
Chemical processing 
Chemical processing 


Potato chip manufacture 
Potato chip manufacture 


Chemical processing 
Chemical processing 
Chemical processing 
Chemical processing 


Titanium sponge 
Heating asphalt barges 
Resin manufacture 
Chemical processing 
Wax processing 


Titanium sponge 
Vinyl calendering 


Pigment and dye 
Drug manufacture 


Sealer processing 
Organics distillation 


Gas and electric 


Gas 
Gas 


Small portable 


up to 1,000,000 Gas and electric 


Gas-oil 
Oil or coal 
Gas 

Gas 

Gas 


Gas 
Oil 
Oil 
Gas 
Gas 


Gas 
Tantalum 
Bayonet 
Electric 


2,000,000 
To 1,000,000 


More Markets for Unique Heating Medium 


Fire resistance, noncorrosiveness and use at low 
pressure are the keys to chlorinated biphenyl’s growing 
success in forced circulation, high-temperature heating. 


For over a decade, a family 
of chlorinated polyphenyls, Aro- 
clors, has made a name for 
itself in a number of widely 
different industrial applications 
—electrical insulation, nonflam- 


142 


mable hydraulic media, high- 
temperature and high-pressure 
lubricants, expansion media, 
adhesives, plastics, pigments, 
paints, varnishes. 

What has won a prominent 


place for these chlorinated or- 
ganics? Their unusual proper- 
ties, including nonflammability, 
noncorrosiveness, high resistiv- 
ity and dielectric strength, low 
power factor, solubility in most 
common organics and drying 
oils, resistance to acids and 
alkalis. 

> Most Popular—Of all the Aro- 
clors now on the market, per- 
haps the one receiving the most 
attention is 1248, chlorinated 
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Have. you tried 


MICRO-CEL 


me coms lel vel mem ifelei(et— 
e to provide bulk 
e to prevent caking 


® to control viscosity 


e to extend pigments 
to aid suspension 
to reduce surface sheen 


New Johns-Manville mineral filler can help 
you improve products and cut costs 


Wanr to absorb liquids or control viscosity? Try 
Micro-Cel—it absorbs up to 6 times its weight in water, 
remains a free-flowing powder even after absorbing 
twice its weight in liquids. 

Want to bulk up your compound for better control of 
package density? Try Micro-Cel—a cubic foot weighs 
as little as 5 pounds. 

Want to prevent caking? Try Micro-Cel—its high 
absorption works wonders in controlling deliquescent 
products. 

Want to extend pigments or reduce surface sheen? 

Try Micro-Cel—it combines fine particle size, large sur- 
face area and inertness with high absorption suggesting 
many applications. 

Want to assure better suspension of heavy solids? Try 
Micro-Cel—its particle size, as low as .02 micron, pro- 
vides uniform dispersion and blending. 

Micro-Cel is a brand-new line of synthetic calcium " } 
silicates produced by combining lime with diatomaceous The Powder That Flows Like a Liquid—Micro-Cel, 
silica under carefully controlled conditions. Its unique latest development of Johns-Manville Research, will 
combination of properties has already brought impor- greatly improve the flowability of many products. 


tant benefits and savings to many processors. oun. 
Maybe you will be next. Just mail coupon JM) eee SOOO OOS OOK HOON NOODEN WOEENN HOOEEH RIEED GOO GOOOOE MeKKeEE KEEODO eeneDe soocE seeeE 
wd hd! 


for further information, samples and techni- Johns-Manville, Box 60, New York 16, N. Y. 
cal assistance. In Canada: Port Credit, Ontario. 


Please send 0 additional data 0 samples of Micro-Cel 
i ih AA all I am interested in formulating the following products: 
oOnns-Wianvilie 
go Please have local representative contact me 
Ni icRO oH CEL a tea ss 6 
i Company 


AAA 
é 

















SYNTHETIC CALCIUM SILICATES 


3 
A PRODUCT OF THE CELITE DIVISION a ied 
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Newsworthy chemicals this month 


Fire resistant heat transfer medium...... 142A 
Highly crystalline, low softening polys...144A 
Surfactant emulsifies herbicide in H,O....144B 
Citric acid for secondary oil recovery 


Chlorofluorocarbons 


Epoxies for electrical insulation 


Six new silicone rubbers 


Coagulant aid speeds water clarification. .148B 


New polystyrene formulations 





Superfine zinc dust for better paints 
Non-hygroscopic sequestrant 

Gold-colored aluminum via new process. . .150C 
Price cut in elemental boron 


Epoxies resist corrosion 
Organic mercurial seed dressings 
Sampler kit of rubber and elastomers 


Industrial solvent vies with CCl, 


Germicidal floor wax 


Trai number is also Reader Service code nisi + 





biphenyl, used as a heat trans- 
fer medium. Since 1941 the list 
of Aroclor installations has 
grown steadily. And in 1955 
alone, a partial list of major 
installations (p. 142) totaled 34. 

The rise in 1248’s popularity 
has been due, in large measure, 
to a combination of two factors 
—a growing realization, on the 
part of design engineers, of the 
benefits of liquid-phase, high- 
temperature heating and 1248’s 
unique properties which make 
it ideally suited for such opera- 
tions: 

¢ Fire resistant—Won’t sup- 
port combustion up to its boil- 
ing range of 652-725 F. 

* Operates at low pressures 
—Not over 30 psig. 

Has good heat transfer 
properties—Efficient up to a 
maximum temperature of 600 F. 

¢ Stable indefinitely at tem- 
peratures to 600 F.— When 
proper circulation is provided 
to prevent localized over- 
heating. 

e Noncorrosive to metals— 
Provided that the heater and 
piping are kept full of liquid at 
all points (to eliminate spaces 
where moist air might collect 
during shutdown). 

Thus in forced circulation 
heating to 600 F., Aroclor 1248 
reduces fire hazards; doesn’t 
require costly high-pressure 
equipment; provides efficient, 
uniform heating. 
>Simple Compact Heaters — 
The Aroclor picture is not com- 
plete, however, without a brief 
mention of the equipment used 
in conjunction with it. Heaters 
(supplied by a number of lead- 
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ing manufacturers) are de- 
signed to meet requirements of 
specific processes, eg., drug, 
resin, food processing. 

They range from small port- 
able units (usually electrically 
heated) to gas or oil-fired units 
with capacities from 250,000 to 
as high as 10,000,000 Btu./hr. 

Low-cost, non-pressurized re- 
circulating heaters are compact 
and simple to install, operate 
and maintain. They require low 
fluid makeup, are used for heat- 
ing as well as cooling. Accurate 
temperature control provides 
product uniformity.—Monsanto 
Chemical Co., St. Louis 4, Mo. 

142A 


Polyethylenes 


Highly crystalline resins 
from Du Pont; stiff, dense, 
low softening poly from 
Imperial Chemical. 


¢Du Pont: Alathon 34 and 
Alathon 37 are said to have 
higher crystallinity than that 
available in any resins now on 
the market. 34 is designed spe- 
cifically for film and bottles. Its 
greater clarity, stiffness, spar- 
kle and high permeability make 
it particularly useful in film 
applications—soft goods pack- 
aging; coatings for paper, foil, 
etc. Stiffness plus resistance to 
heat distortion make it suitable 
for bottles and containers. Ala- 
thon 37 is a high-flow poly for 
general-purpose molding. Po- 
tential applications: house- 
wares, where fast cycle, high 
gloss and stiffness, resistance to 
heat distortion are required. 


For more about any item, use Reader Service Card 


eImperial Chemical: Alka- 
thene HD is a modified Alka- 
thene which is stiffer, denser 
and has a lower softening point. 
Geared for general purpose 
molding, it has these advan- 
tages: sterilization for 15 min- 
utes at 110 C. without distor- 
tion; thinner wall sections 
(leading to weight savings); 
improved stiffness and finish; 
higher working pressures and 
temperatures for extruded pipe 
work; thinner insulation and 
tougher sheath for cabling; 
film less permeable to water 
vapor and gases, more resistant 
to oils and fats.—E. I. du Pont 
de Nemours & Co., Wilmington 
98, Del.; Imperial Chemical In- 
dustries, London, Eng. 144A 


Cationic Surfactant 
Causes instant dispersion 
of pentachlorophenol con- 
centrates in water. 


Thanks to a liquid cationic 
surfactant, pentachlorophenol 
(a herbicide, defoliant and soil 
toxicant) can be instantly 
emulsified in water. 

For emulsifiable concentrates 
containing up to 15% penta- 
chlorophenol, 1-5% surfactant, 





For More Information... 


about any item 

in this department, 
circle its code 
number on the 
Reader Service 


Postcard inside the back cover. 
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eres a technically traine 


He’s your Technical Representative. His training plus practical experience 
in many phases of chemical processing means he can— 


CARBIDE 


AND CARBON 


CHEMICALS 


—+ 
€: 
fe 


Carbide and Carbon Chemicals Company 
A Div on of 
2nd Carbon Corporation 


laa New York 17 


CueMIcaL ENGINEERING—June 1956 


® Help you select the right quality of materials in quantities best suited 
to your needs, 

® Help you make the best use of our chemicals in your processing, 

® Help you improve or develop more saleable products to expand your 
present markets, or open new ones. 

There may be times though when your Technical Representative can’t 
give you a spot answer. Still you benefit, because he knows whom to call 
on for the right answer. These people are in research, production, 
shipping, sales, new product development, technical service, plus the 
many other departments that go to make CARBIDE your complete chemicals 
service center. 

You can receive help from your Technical Representative by writing 
now to—Carbide and Carbon Chemicals Company, Room 308, Dept. 


H, 30 East 42nd Street, New York 17, New York. 


In Canada: Carbide Chemicals Company, Division of Union Carbide Canada 
Limited, Montreal. 
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Emulsifier 1990-A, is used. 
Preparation of concentrate con- 
sists of heating the mixture of 
pentachlorophenol and solvent 
to form a solution to which 
emulsifier is added. 

The end user adds concen- 
trate to water when he is ready 
to apply the chemical. And 
when Emulsifier 1990-A is 
added, the concentrate produces 
a flash dispersion in water with- 
out the need of mechanical agi- 
tation. The emulsion is stable 
in either hard or soft water. 
— Market Development Dept., 
Chemical Div., Armour & Co., 
Chicago 9, Ill. 144B 


Water Oil 


— 
Citric acid 


Citrie Acid’s New Role 
Prevents precipitation of 
insoluble iron salts in sec- 
ondary oil recovery. 


Versatile citric acid is now 
being put to work as a seques- 
trant to solve an important 
problem in the petroleum in- 
dustry—costly iron plugging, a 
major cause of flow stoppage in 
secondary oil recovery. 

When oil wells cease to pro- 
duce or produce at a low, un- 
economical rate, oil remaining 
in the reservoir is salvaged by 
secondary methods—either re- 
pressuring the reservoir with 
gas or air or, in many areas, 
pumping water into the pro- 
ducing formation. Effectiveness 
of the latter technique is, how- 
ever, often diminished by in- 
soluble iron compounds which 
plug the underground interface 
and lower water injection rates. 

And this is where citric acid 
comes into play. Its ability to 
preferentially sequester iron, 
even in high calcium waters, 
prevents precipitation of in- 
soluble iron salts. Thus the use 
of current methods like acidiz- 
ing and fracturing can be elimi- 
nated and flow rate of oil can 
be boosted at less cost. 
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In addition, citric acid in- 
creases the efficiency of some 
bactericides which are ordi- 
narily less effective in the pres- 
ence of metallic ion, averting 
interaction between bactericide 
and metal ion. And it also pre- 
vents rust and scale formation. 
— Chemical Sales Div., Chas. 
Pfizer & Co., Brooklyn 6, N. Y. 

146A 


Chlorofluorocarbons 
Chemical intermediates for 
plastic, paint, refrigera- 
tion, textile fields. 


A wide variety of chemical 
processing industries are ex- 
pected to reap benefits from 
four new chlorofluorocarbons— 
2, 3-dichlorohexafluorobutene-2 ; 
1, 2-dichlorohexafluorocyclopen- 
tene-1; 2, 2, 3, 3-tetrachloro- 
hexafluorobutane and 2, 2, 3- 
trichloroheptafluorobutane. 

e 2, 3-Dichlorohexafluorobu- 
tene-2—Relatively reactive in- 
termediate for preparing such 
compounds as chlorofluorocar- 
bons, fluorinated monomers, 
chlorofiuoro and perfluoro acids. 
These materials should find ap- 
plication in plastics, refrigera- 
tion, textile, paints and pro- 
tective coatings. 

el, 2-Dichlorohexafluoro- 
cyclopentene-1—Reactivity pro- 
moted by double bond makes 
possible the preparation of 
highly fluorinated compounds 
containing functional groups. 
Oxidation gives an intermedi- 
ate for compounds such as 
acid halides, esters, alcohols, 
anhydrides. Markets: polyester 
and polyamide resins, hydraulic 
fluids, elastomers, wetting 
agents. 

¢2, 2, 3, 3-Tetrachlorohexa- 
fluorobutane—Substitution of 
chlorine atoms by fluorine leads 
to a series of compounds with 
possible value as dielectrics, 
coolants, refrigerants. Material 
is solid under normal conditions 
and is of interest in protective 
coatings and as a fumigant. 

e 2, 2, 3-Trichloroheptafiuo- 
robutane—Resists common oxi- 
dizing agents. Its thermody- 
namic and electrical properties 
suggest applications as a cool- 
ant, dielectric and refrigerant. 
—Hooker Electrochemical Co., 
Niagara Falls, N. Y. 146B 


Embedding Epoxies 


Used in wide range of elec- 
trical and electronic insula- 
tion applications. 


A new family of epoxy resins, 
tradenamed Randac, has been 
developed for a variety of ap- 
plications including coating and 
encapsulating, corona control, 
sealing, cast embedding of elec- 
trical parts and electronic as- 
semblies. 

Three main types of Randac 
resins are R-4060, R-4059 and 
R-4053. 

e R-4060 — A general-pur- 
pose, rigid type resin reinforced 
with low-loss inert fillers. Has 
excellent electrical properties 
at high temperatures, excellent 
moisture resistance, is com- 
pletely corrosion proof and easy 
to handle. R-4060 cures in 3 to 
6 hours to a rigid, stable state, 
remaining rigid at tempera- 
tures close to 300 F. It can be 
poured at room temperature or 
temperatures to 170 F., main- 
taining the fluid state for 2 to 
3 days at room temperature and 
for several hours at 170 F. 

e R-4059 — 100% reactive, 
mineral - filled, thermosetting 
liquid for room-temperature ap- 
plications. Semiflexible in the 
cured state, it has relatively low 
viscosity, 2 to 4-day bath life. 
R-4059 is also resistant to mois- 
ture and thermal shock. 

¢ R-40583—100% solid resin 
containing mineral filler. Has 
high dielectric strength, good 
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ARE AVAILABLE TO YOU 


Contain data, research 
material and analytical 
procedures for ready 
reference — detailed 
information that may 
help you improve your 
present process. 







AMERICA'S FIRST 


PRODUCER 
SOLVAY, 









OF 
ALKALIES 


Snowflake® Crystals * 
Calcium Chloride * Ammonium Bicarbonate * Sodium Bicarbonate 
Cleaning Compounds * Caustic Potash * Sodium Nitrite * Chlorine 
Caustic Soda * AmmoniumChioride ¢* Para-dichlorobemzene 
Methyl Chioride * Ortho-dichlorobenzene * Monochlorobenzene 


SodaAsh Potassium Carbonate 


Carbon Tetrachioride * Chloroform «* Methylene Chioride 


Hydrogen Peroxide 
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Sotvay’s Technical and Engineering 
Service Bulletins cover a wide scope 
of subjects. Their range includes: 
the physical and chemical properties, 
use, handling and storage of SoLvay 
products...procedures to be followed 
in analysis of water, liquid chlorine 
and bleach . . . the use of calcium 
chloride in refrigeration . . . and the 
treatment of municipal and industrial 
water with alkalies and chlorine. 


These highly informative books were 
written by Sotvay’s staff technicians 
and engineers. They contain stand- 
ard tables and charts along with 
original data compiled from field ex- 
perience and research by members of 
the world’s largest alkali laboratory. 

All of Sotvay’s Technical and 
Service Bulletins are available with- 
out cost or obligation.* Just fill in the 
coupon below. 


*In Western Hemisphere Countries 
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i SOLVAY PROCESS DIVISION 
I ALLIED CHEMICAL & DYE CORPORATION = 
H 61 Broadway, New York 6, N. Y. 
j Gentlemen: Please send me without cost or obligation,* the Sorvay Technical and Engineer- 
| ing Service Bulletins I have checked: 

0 No. 4—Calcium Chloride in Refrigeration O No. 9—Analysis of Alkalies 
I 0 No. s—Soda Ash CO No. 11—Water Analysis 
I 0 No. 6—Caustic Soda O No. 12—The Analysis of Liquid 

0) No. 7—Liquid Chlorine Chlorine and Bleach — 
f © No. 8—Alkalies and Chlorine inthe Treat- © No. 14—Chlorine Bleach Solutions 
i ment of Municipal and Industrial 0) No. 16—Calcium Chloride 

Water 

Name 
f Organization 
i Address 
i City. Zone State. K-6 
i *In Western Hemisphere Countries i 
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moisture resistance, excellent 
stability toward thermal shock. 
R-4053 is thermoplastic until 
cured, therefore can be molded 
without a mold, poured, used 
in dip-coating operations. — 
Mitchell-Rand Insulation Co., 
New York 7, N. Y. 146C 


Silicone Rubbers 


Two for fast one-step thick 
section curing, two for live 
steam resistance, two with 
2x the tear and tensile 
strengths of conventional 
silicone rubber. 

Activity in the silicone rub- 
ber field is continuing at a 
lively pace, witness the recent 
announcement of six new com- 
pounds—four from Carbide and 
Carbon, two from Connecticut 
Hard Rubber. 

Carbide & Carbon’s K-1025 
and K-1028 are general purpose 
compounds which can be used 
for rapid, one-step thick sec- 
tion curing with the new cata- 
lyst, di-tertiary-butyl peroxide 
(DTBP). Time, trouble and ex- 
pense can thus be eliminated 
in building up rubber rolls or 
making moldings and extru- 
sions for industrial purposes. 
Both compounds have very low 
compression set (without need 
for toxic additives), important 
in making such items as heat- 
and cold-proof motor mounts, re- 
frigerator door seals, kitchen 
oven door gaskets. And both 
meet or exceed Aeronautical 
Materials Specifications (AMS) 
and ASTM specs. 

Two other Carbide silicone 
rubbers offering good live steam 
resistance and low moisture ab- 
sorption are K-1035 and K-1038. 
Both compounds, suitable for 
general molding and extrusion, 
have very low compression set 
without need for toxic additives. 
Normally they are shipped un- 
catalyzed from the Tonawanda, 
N. Y., silicones plant to the 
fabricator so that he can select 
the catalyst best suited for in- 
dividual applications. K-1035 
and K-1038 may be catalyzed 
with benzoyl peroxide or di- 
tertiary-butyl peroxide. 

All four rubbers—1025, 1028, 
1035 and 1038—come in neutral 
and red colors. 
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A new coagulant aid, a mix- 
ture of polyelectrolyte and ben- 
tonite clay, is saving time and 
money for Jones & Laughlin 
Steel Corp. in the tin plate de- 
partment at its Aliquippa, Pa., 
plant. 

Addition of the mixture to the 
department’s water clarification 
and demineralization system 
makes the sludge blanket more 
stable and less sensitive to flow 
rates, produces a tough, rapid 
settling floc. It also saves J&L 








Connecticut Hard Rubber’s 
latest Cohrlastic rubbers, HT- 
655 and HT-666, overcome ma- 
jor defects of conventional sili- 
cone rubbers—low tear strength 
and poor abrasion. HT-655, a 
methyl base material, is par- 
ticularly designed for high- 
temperature work and will re- 
main flexible at —65 F. At room 
temperature, its tear strength 
is 197 lb./in., tensile strength 
is 1,650 psi., elongation is 900%. 
Comparable figures for conven- 
tional silicone rubbers are 100 
Ib./in., 695 psi., 390%. 

HT-666, a methyl phenyl 
base material, has _ original 
properties equal to or better 
than those of 655 in tear re- 


Coagulant Aid Simplifies Water Clarification 


an estimated 30% in the amount 
of alum coagulant used. And re- 
duced alum dosage in turn has 
cut the amount of alkali required 
for pH adjustment. 

Other savings: reduction in 
regeneration chemical cost, 
fewer regeneration cycles in de- 
ionization (step following clari- 
fication); only 15% as much 
storage floor space required as 
compared with other, more bulky 
materials.—Hagan Corp., Pitts- 
burgh, Pa. 148B 


sistance, slightly lower in ten- 
sile strength and elongation. It 
has outstanding low-tempera- 
ture flexibility at —100 F.— 
Silicones Div., Union Carbide 
& Carbon Corp., New York 17, 
N. Y.; Connecticut Hard Rub- 
ber Co., New Haven 9, Conn. 
148A 


Polystyrenes 
Improved general purpose 
formulations and high im- 
pact materials. 


Four new members have been 
added to the Styron (Dow 
polystyrene) family—two gen- 
eral purpose formulations with 
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-«+ Now available from 2 furnaces! 
For Immediate Shipment in Any Quantities! 


Baker & Adamson has long been industry’s 
primary source of high-quality Cuprous 
Chloride. With its two large furnaces, 
B&A has geared its productive capacity 
to serve today’s tonnage users as well as 
companies anticipating increased con- 
sumption in the future. 

The specifications listed at the right 
show one big reason why B&A Cuprous 
Chloride is preferred. The other reason is 
ready availability. 

For a source of Cuprous Chloride that 
you can rely on for any quantity ... at any 
time, see B&A. Just phone or write your 
nearest B&A office now for samples, ex- 
perimental quantities, data sheet and 
price information. 
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REAGENTS 














*Complete stocks carried here. 
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Specifications 

BURA NOD 2S iieiné cds Rei ieleaield 95% min. 
Insoluble in HCl...2.............. 0.05% max. 
SOrreee ad is ec Vis 0.01% max. 
UE orice cece whe et eeeeeee 0.015% max. 


Screen Size: 
, pe DEC ae © era ee ee 100% 


NOTE: A finer particle size of this product, ap- 
proximately 100 mesh, is also available for 
use in the manufacture of special batteries, or 
for other purposes where a smaller particle 
size is required. 


SUGGESTED USES 

As a catalyst in the manufac- 
ture of acrylonitrile. 

In the manufacture of vat dye- 
stuffs. 

In the manufacture of phthal- 
ocyanine pigments., 

In the manufacture of special 
batteries (See note). 


SHIPPING CONTAINERS 


100-lb. and 350-lb. drums 
with polyethylene bag liners. 


® 
BAKER & ADAMSON Jie Genizalh 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices: oy, © ¢ Atlanta * Baltimore* * Birmingham* *¢ Boston® ° 9 Brideeport® PM an 


Charlotte* ¢ C 








icago* * Cleveland* * Denver* * Detroit* * Hi ville « lamazoo 


Los i * Milwaukee * Minneapolis * New York* ¢ Philadelphia® « ° Pittebagh® * Providence* 
St. Louis* * San Francisco* * Seattle * Kennewick* and Yakima (Wash.) 


SET PERE PR OR Beet ome A PURITY SINCE 1 882 
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improved flow and extrusion 
properties, two high impact ma- 
terials with improved surface 
finish and heat resistance. 

General purpose formula- 
tions—Styron 665 and Styron 
689. 665 is tailored for extru- 
sion work (general shapes, 
bristles, thin film). It provides 
superior performance after the 
extrusion operation by a greater 
resistance to shattering or 
cracking when cut off to desired 
lengths. 689 is an easy flowing 
molding compound developed to 
meet the requirements for 
molding thin sections, deep 
draws and parts demanding ac- 
curate dimensional control. And 
it’s well suited for high speed 
automatic molding operations 
and for large area parts. 

¢ High impact compounds— 
Styron 440 and 429. 440 adds 
high heat resistance to high im- 
pact strength, excellent surface 
finish and good moldability. It 
retains high impact properties 
with a heat distortion over 
200 F. This combination of 
properties should be useful in 
molding radio cabinets; auto- 
motive, refrigeration and photo- 
graphic parts. 429 gives greatly 
improved surface finish and 
gloss to sheet products. Greater 
flexural strength should prove 
advantageous for economical 
vacuum forming of products 
from thin extruded sheet.— 
Dow Chemical Co., Midland, 
Mich. 148C 





Superfine zinc dust with an 
average particle size of 2-24 
microns and 95-97% metallic 
zinc content makes for good 
surface characteristics in 
zinc-rich paints. Applica- 
tions: smooth surface prim- 
ers, primers with improved 
suspension properties, high 
viscosity paints, paints with 
low weight per square foot. 
Gloss paints containing up to 
50% Superfine Zinc Dust Pig- 
ment can also be produced. 
— Pigment & Chemical Co. 
Ltd., Montreal, P.Q. 150A 


Non-hygroscopic sequestrant 
eliminates undesirable fea- 
tures of conventional drum 
or spray-dried product, e.g., 


caking during storage, pick- 
ing up moisture on exposure 
to humid atmospheres. Prod- 
uct, Perma Kleer 80 Crystals, 
is a combination of pure 
Perma Kleer 80 with water of 
crystallization. But despite 
water content, concentration 
of active chelating agent is 
said to be higher than in any 
other form offered commer- 
cially. Crystals form stable 
chelates with all divalent and 
most trivalent metal ions.— 
Refined Products Corp., Lynd- 
hurst, N. J. 150B 


Gold-colored aluminum — sun- 
fast and non-fading—is made 
by anodizing under readily 
controlled conditions. Pat- 
ented process provides color 
source in the metal itself, 
eliminating uncertainties 
arising from the use of dyes 
or other coloring agents in 
the anodic coating. Gold 
color may be varied from pale 
straw to deeper gold and gold- 
bronze tones. Finish may be 
either bright or satin. Poten- 
tial markets: automotive 
trim, home _ appliances. — 
Kaiser Aluminum & Chemical 
Corp., Oakland, Calif. 150C 


Elemental boron in quantity 
lots is now being sold under 
a new, reduced price sched- 
ule: lots of 1-4 lb., $25/Ib.; 
5-24 Ib., $20/Ib.; 25-99 Ib., 
$15/lb.; 100 Ib. and over, 
$13/lb. Prices previously 
ranged from $25 in small lots 
down to $20 for larger quan- 
tities. All prices are for 
Trona Standard 90-92% ele- 
mental boron, f.o.b. Vernon, 
Los Angeles, or Trona, Calif. 
—American Potash & Chem- 
ical Corp., Trona, Calif. 

150D 


Four epoxy resins, members of 
a new series of epoxies for 
corrosion-resistant surface 
coatings, offer excellent ad- 
hesion and _ resistance to 
weather, salt spray, corrosive 
fumes and chemicals. Two 
of the resins, EKRA-2002 
(solid) and EKSA-2002 (in 
solution), react with amines, 
polyamides, urea-formalde- 
hydes resins. The other two, 
EKRD-2003 and EKRA-2053, 


though designed to esterify 
with vegetable oil acids, also 
undergo all the usual epoxy 
reactions.—Bakelite Co., New 
York 16, N. Y. 150E 


Three new organic mercurial 
seed dressings are Puraseed, 
Gallotox and  Gallotox-51. 
Puraseed is a combination of 
a special organic mercury 
compound and an organic 
cadmium compound. Syner- 
gistic action between the com- 
ponents increases the effec- 
tiveness and safety of the 
disinfectant. Puraseed is non- 
volatile, can be used either 
as a slurry or dust. Gallotox 
is a non-volatile liquid; Gal- 
lotox-51 is a volatile liquid. 
—Gallowhur Chemical Corp., 
Ossining, N. Y. 150F 


Sampler kit of rubber and 
elastomeric materials com- 
pounded, milled and calen- 
dered in ARco mills offers 
variety (11) of standard com- 
pounds used in corrosion 
and abrasion resistant lining 
work. Sampler is 34 x 84-in. 
folder. — Automotive Rubber 
Co., Inc., Detroit 39, Mich. 

150G 


Industrial solvent, Vinsol, is 
reputed to be as effective as 
carbon tetrachloride, but up 
to 20 times less toxic. Because 
Vinsol is nonflammable, it can 
be used for virtually all ap- 
plications, including those in 
confined areas, near open 
flames, next to grinding equip- 
ment. Recommended uses: 
removing oil, grease, wax, 
tars from tools, sheet metal, 
etc.—Speco, Inc., Cleveland, 
Ohio. 150H 


Germicidal, carnauba-type liq- 
uid floor wax contains all the 
desirable characteristics of a 
fine quality floor wax plus a 
potent germ-killing ingredi- 
ent. The germ killer, o-benzyl- 
-chlorophenol, is completely 
compatible with the wax and 
is nontoxic to humans and 
animals. Floors stay bacteria 
free as long as Amazon Ger- 
micidal Floor Wax remains 
on. And damp mopping actu- 
ally increases germ-killing 
activity. — Trio Chemical 
Works, Inc., Brooklyn, N. Y. 

1501 
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SAVED — 28,734 BARRELS OF OIL IN ONE YEAR! 


Slop oil carries values in crude products that can 
be recovered and sold. The price of a barrel of crude 
varies with the location of its production and every 
producing area can use efficient filtration equip- 
ment for slop oil, containing waste products from 
the refinery. 


Eimco filters for slop oil do an important job for the 
industry — in most cases, they not only pay for them- 
selves the first year but yield a handsome profit. 


Slop oil filtration is only one application for Eimco 
filters in the petroleum industry. Clarification and pol- 
ishing of petroleum products as well as other opera- 
tions use Eimco specialized filters. 


Other special designs of Eimco Filters for vacuum 
and pressure operation are working in Metallurgical, 


Food, Drug, Sewage, Sugar, Coal, Chemical and many 
other fields. 


The Eimco Corporation has worked more than half 
a century to serve the processing industries, provid- 
ing a background of experience in solving filtration 
problems which is most valuable to the plant operator. 
In addition, Eimco’s Research and Development Center 
in Palatine, Illinois is the first complete facilities of its 
type devoted to liquids-solids separation through fil- 
tration. 


Facilities unequalled in the industry thus provide 
Eimco with the “Know-How” to deliver equipment with 
guaranteed results. An Eimco filter is your assurance 
of maximum efficiency. 


THE EIMCO CORPORATION 


New York, N.Y. Chicago, lil. Sen! ar Ale. Duluth, Minn. ide. 


eligi 
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Protect your product purity 





with 





quality-controlled 


shipping 








Now you can extend the results of 
your own exacting quality control 
measures right to your customer’s 
door. Quality controlled shipping in 
USS Steel Drums is the answer. 
HERE’S WHY: 

Both the inside and outside of every 
drum-body, head and bottom are 
completely descaled. Following this, 
all surfaces are purged with an 
alkali solution that removes every 
single trace of processing dirt and 
grease. The final step is to complete- 
ly cover all surfaces of the drum- 
body and both ends with a special 


ee 


phosphate solution that provides 
long-term protection from rust. 
These careful production steps add 
up to complete protection for your 
product — when your shipping is 
done in USS Steel Drums. 


GQ mH 


USS Steel Drums are available in 
sizes from 214 to 110 gallons. . 
plain or decorated. One of our many 
sizes and shapes of fittings is sure to 
meet your specifications. 


“It’s Better to Ship in Steel” 
UNITED STATES STEEL PRODUCTS 


DIVISION 
UNITED STATES STEEL CORPORATION 
DEPT. 266, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Los Angeles and Alameda, Calif. « 


Port Arthur, Texas 


Chicago, Ill. * New Orleans, La. * Sharon, Pa. * Camden, N. J. 


STEEL DRUMS © 


STATES 


> teEEL 
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In chemical plants throughout the world many of the complex solutions used in the 
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production of life-saving anti-biotics are handled 
efficiently and economically by 

WILFLEY Acip Pumps. Absolute dependability under 
the pressure of ’round-the-clock schedules has 
established WILFLEY as the leader in this field. 
Available with pumping parts of the machinable alloys 
as well as plastic to meet all requirements. 

Individual engineering on every application. 


Write or wire for complete details. 


A. R.WILFLEY ano SONS, INC. 


DENVER, COLORADO, U S.A 


NEW YORK OFFICE-1775 BROADWAY. NEW YORK CITY 


y ACID p 
cit U 
ww Mpg 
COMPANIONS IN ECONOMICAL OPERATION” 
4p , g 
LEY sawp & 








Hand-tailored to any size you need... 


Whether your requirements call for heat ex- 
changer gaskets larger than 100” in diameter, or 
smaller than 10”, you can get the exact size you 
want ... hand-tailored to the shape you need... 
simply by specifying “Johns-Manville Goetze.” 
And because they’re precision-made, you'll find 
these better gaskets provide the effective sealing 
and longer life that make them actually cost less 
in the long run. Each gasket is carefully con- 
structed in every detail to assure accuracy of fit 


Johns-Manville 


...goetze Heat Exchanger Gaskets 
are precision-made for longer service 


... to provide ample lap widths and uniform rib 
widths ...and to prevent trouble-making wrinkles 
or cracks on the corners. 

If you’re having trouble with persistent joint 
leakage and frequent gasket replacements, find 
out how little it costs to have Goetze Heat Ex- 
changer Gaskets tailored to your requirements. 
Your blueprint or template will bring a prompt 
estimate. Address Johns-Manville, Box New 
York 16, New York. 


GASKETS 


THERE’S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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——-# ADDIFTON 


@ ‘FLAME-TIGHT’ CONTACT CHAMBER 


Exclusive safety chamber prevents explosions 

even when fixture is serviced with current on! 
APPLETON Series AA-51 Vented Explosion- 
proof Fixtures offer the positive protection re- 
quired for hazardous areas. 


@ ‘“FULL-CIRCLE’’ VENTING 

Porous metal interior and specially de- 
signed hood dissipate heat evenly and 
safely . .. keep fixture temperature down, 
provide "longer lamp life. 


@ “INTERCHANGEABLE” UNILET BODY 
Standardized diameters at top of Dome 
Unit Assembly permit interchange with 
AA-51 fixtures of varying wattages. 


conversion to different wattages 
or relamping in just 58 SEC- 
ONDS! . . . with no loss of 
man-hours or lengthy shut- 
downs. Send for complete 
information today! 


Photo Courtesy 
Oil and Gas Journal 


APPLETON INTERCHANGEABLE 
UNILET BODY FEATURE 


Sumies AA-51 stand-by units Only a screw driver Is srotee Cleaning fixtures, changing 
re ready at an instant’s no- 2 change units... and 0! burned out lamps = safely 

tice for relamping . with 58 SECONDS to “chimp jevcer, be attended to at bench . 

handles attached in advance. change unit and descend! preventing costly shut-downs, 


Note how identical diameters “A” on Dome 
Assemblies allow quick interchange of fixtures COMPANY 
with different wattages. : 1 \ 





Also aligagioe of 


Sold Only Through Onn 
Selected Wholesalers ioe a | 
x NE Malleable tron ca 
Unilet Fittings 


Rely on APPLETON... the standard for better wiring 
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Check these 7 


features 


. f @ Micrometer torque seating switch 
gives tight valve closure, and protects 
valve parts from damage. 

@ Self contained unit—no gears, stem 
nut or bearings to buy. 

@ Weatherproof, dust-tight and water- 
tight construction. 
Hammerblow device . . allows motor 
to reach full speed, before load is en- 
gaged. 
Non-rotating handwheel built into the 
unit. 
Automatic declutching. 
Motor is disengaged during hand- 
wheel operation. 
Can always be declutched for hand- 
wheel operation regardless of 
weather or electrical conditions. 
High torque motors. 
Simple valve yoke. 
May be mounted in any position. 
Three to four times faster handwheel 
operation. 
Actuation may be by any available 
power source such as electricity, air, 
oil, gas, water or steam. LimiTorque 
is readily adapted for microwave con- 
trol. 
LimiTorque is designed for plug, but- 
terfly, gate and globe valves up to 
96” diameter . . . Entire Unit and nut 
can be lifted off valve yoke, by re- 
moving flange bolts. 


...and you'll under- 
stand why more LIMITORQUE valve controls 
are in use than all others combined 


Send for new catalog 1-550, and please use 
your Business Letterhead when requesting. 


Limilorque’ 





T 
PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. & G STREET. PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS: LIMITORQUE VALVE CONTROLS FLUID AGITATORS:* FLEXIBLE COUPLINGS 
Limitorque Corporation « Philadeiphia 
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P. E. Bundy, Socony Mobil Engineer 
conducts in-plant class on most efficient 


TiT-Sitlele Mol mmel o) lb Alare MuAteloIiMm olgeleltlaty 


MORE IN-PLANT TRAINING 


to help you improve production and cut costs ! 


With Socony Mobil petroleum products 
we offer you more in-plant training courses 
and seminars than any other oil company. 
Lubrication experts instruct your personnel 
in the most efficient, most economical meth- 
ods of applying and using our products. 
This thorough training eliminates over-use 
and waste—helps improve your production 
and lower your unit costs. 


SPECIFY 


SOCONY MOBIL 


Socony Mobil products are also backed 
by more field engineers serving industry . . . 
more continuous research to assure con- 
tinually improved products . . . more serv- 
ices for analyzing petroleum products in use 

. . more approvals from machine builders 

. more practical experience—90 years! 

Always specify Socony Mobil. There’s 

more in every barrel for you! 


FIRST STEP 
IN CUTTING COSTS 


SOCONY MOBIL OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY 
GENERAL PETROLEUM CORPORATION 


TING FLuips « waxes - SOLVENTS * Pt 
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IMPROVING QUALITY... REDUCING COSTS 
FOR LEADING CHEMICAL PROCESSORS 


Throughout the chemical industry ... wherever 
you find a sizeable thermo-processing opera- 
tion . . . you'll find a Traylor Rotary Kiln on 
the job protecting product quality, reducing 
maintenance bills and lowering production 
costs. 

Traylor’s half-century of engineering experi- 
ence has produced many major improvements 
that have become accepted standards for 
modern kiln design. Cast steel or forged steel 
riding rings, of the full-floating type are 
specially mounted to hold them securely in 
place relative to the easily adjustable single 
roller supports. The roller supports are of 
heavy integral design and can be adjusted as 
aunit. The shells are extra heavy with ample 
reinforcing bars. Thus, Traylor Kilns achieve 
exceptional thermo-processing and mainten- 
ance economies. 


The success of Traylor Rotary Kiln design is 
best emphasized by the large number of 
leaders in the processing industries who have 
returned time after time to purchase addi- 
tional Traylor Kilns. 


Traylor has custom built Rotary Kilns in 
sizes to 12’ in diameter and 450’ in length. 
For full specifications on a kiln to best suit 
your specific product, write for a free copy 
of illustrated bulletin 1115 outlining the 
features of Traylor Rotary Kilns, Coolers 
and Dryers. 


LEADS TO GREATER PROFITS 


TRAYLOR ENGINEERING & MFG. CO. 
842 MILL STREET, ALLENTOWN, PA. 


SALES OFFICES: New York + Chicago + San Francisco 
Canadian Mfr: Canadian Vickers, Ltd., Montreal, P.Q. 


PRIMARY GYRATORY CRUSHERS SOTARY Ens saw CeusMeErs artore retoees 
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Neville Coumarone-iIndene Resins Have Improved 
Many Products—Yours Could Be One Of Them 


In the manufacture of many products from paints to 
rubber tires and floor tile to chewing gum, Neville 
resins have long proved their ability to help make 
better looking, longer wearing, more salable merchan- 
dise. Neville produces an extremely wide range of 
coumarone-indene resins under the most exacting of 
' specifications, and conducts broad and constant re- 
search on their mutually profitable use in many types 
of products. If you have an item which is conceivably 
applicable, we suggest you send for further informa- 
tion. Without obligation, our chemists will work with 


yours in developing the application and selecting the 
proper grade for the job. Use the coupon below. 


Neville Chemical Company ° Pittsburgh 25, Pa. 


Resins—Coumarone-Indene, Heat Reactive, 
Phenol Modified Coumarone-Indene, Petroleum, 
Alkylated Phenol @ Oils—Shingle Stain, Neutral, 
Plasticizing, Rubber Reclaiming @ Solvents— 
2-50 W Hi-Flash, Wire Enamel Thinners. 


Please send further informationon Neville Chemicals. 





Because moisture 
would impair quality, Carblxy —EEEE= 
purifying room at Carboloy’s Detroit plant. 
DRY hydrogen to -80° F. 


Lectrodryers* DRY the hydrogen used in sintering and brazing operations 


 gsanbery in the hydrogen used to fire sintering furnaces 
would break down, freeing oxygen. This would 
form oxides, causing inclusions in carbides. It would con- 
sume the aluminum intended for alloying in magnets. 
Carboloy, Department of General Electric Company, avoids 
those hazards by removing every trace of moisture to 
dewpoints below —80°F. 

Carboloy’s cemented carbides, Hevimet and Alnico 
permanent magnets are all produced in hydrogen-fed 
furnaces. You see one here. As evidence of the extensive- 
ness of these operations, the Detroit plant alone is capable 
of producing a million cubic feet of hydrogen a week. 
Lectrodryers can Dry that volume, staying on-stream 
continuously, without interruption. 

Metallurgical operations elsewhere similarly employ 
gases dried by Lectrodryers. Your manufacturer of con- 


At their Edmore, Michigan plant they have two “ : 
BWC-250 Lectrodryers in the power plant. trolled atmosphere generators can advise you on their 
use, where Dry gases are indicated. 


Pittsburgh Lectrodryer Company, 303 32nd Street, 
Pittsburgh 30, Pa. (a McGraw Electric Company Division). 


In England: Birlec, Limited, Tyburn Read, Erdingten, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


Y sea SOR TS SE RE ORR eee 
LECTRODRYERS DR SRR CRE REO TBS SOE. 


Ss 
wmscnane_— LECTRODRYER 


¥ REGISTERED TRADEMARK U.S. PAT. OFF. 
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The De Laval CPO Process Pump has 
stainless steel parts where it comes in con- 
tact with the liquid. The casing, end head, 
stuffing box, impeller, seal ring and gland 
are all of De Laval KK-20 (20-28 stain- 
less with molybdenum and copper). The 
shaft and lock nut are made of other 


suitable stainless steels. ¢ Three bearing 
pedestals accommodate nine wet end sizes. 
Off-the-shelf parts in ferrous and non- 
ferrous combinations permit changing size 
or metallurgy after installation. CPO 
pumps are available with both conven- 
tional packing and mechanical seals, 


DENG Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham W ay, Trenton 2, New Jersey 
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Why does 
the 


=felei dete], Mage) -) = 


in the 
ASHCROFT 
DURAGAUGE 
insure sustained 


accuracy? 


8 TUBE MATERIALS permit selection of the 
best metal for particular service conditions. These 
materials include phosphor bronze, alloy steels, 


Rey! create egim it read “K” Monel, stainless steels, and beryllium copper. 


get in touch with your 

Industrial Supply Dis- Every Bourdon tube used in the Ashcroft Duragauge 

inp me poh yo = is extra-wide — highly sensitive to slight 

} et sdb and “0 pressure changes. Socket and tip joints are welded 

proper selection for all or brazed, then stress relieved after assembly, 

kinds of applications. to assure maximum safety and uniform structure 
for highest corrosion resistance and strength. 
Each tube assembly is “whip tested” at pulsating 
pressures approximately 50% higher than its 
pressure rating to insure calibration stability. 


The Ashcroft Duragauge is available with 
all-stainless-steel movement or stainless steel 
with nylon bearings and pinion gear. A choice 

of case designs and materials, dial sizes and pressure 
ranges readily satisfy the most exacting 
requirements. Whatever the working pressures 

or corrosive conditions of your operations, specify 
Ashcroft Duragauges and be sure of highest 
sustained accuracy and long service life. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


A product of MANNING, MAXWELL & MOORE, INC. stRATFORD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. 
“SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, 


Muskegon, Mich. 
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Two Elliott C-W 60-hp Chemical Motors 
driving compressors in a phosphate plant 






Prococe corviee can be tough on motore! 


} 


Get maximum protection 
| with ELLIOTT chemical motor 











| Coils thoroughly insulated 
+a Bane be Elliott C-W Chemical Mog@ts ay espe- 


bakes for corrosion resistance. 
| Bronze slingers, front and Heavy cast bronze ventilat- cially designed to meet ¢ gr ling re- 
| ee ae seal ee ce we a ing 8: ite corrosion. quirements of chemical@pian ty. They 
J > offer maximum protgtiongPainst corro- 
sive fumes and g@pogePdust, heat and 
sd frames provide 
























, ¥ exposure. 
— ge i. effectigge tadiation and the fan- 
ae a Ti cowl-directed air blast carries off 
heat and prevents dust accumulation. For 
complete details, check with your local 
Elliott Field Engineer or write Elliott 
Company, Crocker-Wheeler Division, 


— Jeannette, Pa. 


Removable fan cowl permits quick 
and easy cleaning if conditions of 


extreme dirt, lint, etc, require it. 
ELLIOTT Compaw Fe 
Cast iron frame offers maximum re- 
@ er» 
4 


sistance to corrosive atmosphere, 
TURBINE-GENERATORS TURBINES MOTORS GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 


 « 
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Motor is self-cleaning—fan- 
driven cooling air blasts 
along heat-radiating fins. 
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“PUMPING IS SIMPLER 
AND PRODUCTION BETTER!... 


Soe P 
St 


ae 


A production official of a phosphate chemical 
plant tells why he uses U.S. Pilot Flexible Pipe 


“We change our production frequently, and the job is 
far simpler with U.S. Pilot® Flexible Pipe,” continues 
the official. “This flexible hose can be strung anywhere 
it’s needed. With metal pipes you have sharp corners. 
The flow tends to clog up at the first one, and then you've 
got a mess. But the gentle curving lines of U.S. Pilot 
Flexible Pipe make pumping simpler, and production 
better.” 

This performance of U.S. Pilot Flexible Pipe in a 
Florida Phosphate plant is characteristic. For handling 
corrosive chemicals and the abrasive action of transport- 
ing solids suspended in water, U. S. Pilot Flexible Pipe is 
highly economical. Because of its flexibility, it guards 


Mechanical Goods Division 


equipment from mechanical strains due to vibration, 
contraction, expansion and water-hammer. It serves as a 
cushion or insulator in eliminating the passage of shocks 
from one piece of equipment to another. Light in weight, 
easily and quickly installed. 

The plant’s officials have found that U.S. Rubber 
products are unmatched in facilitating production and in 
reducing maintenance and equipment charges. They have 
standardized on “U. S.” products. It will pay you to take 
any and all corrosion problems to a “U.S.” specialist. 
Get in touch with any of our 27 District Sales Offices, or 
write United States Rubber Company, Mechanical Goods 
Division, Rockefeller Center, New York 20, N. Y. 
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“OPEN-DOOR” DESIGN 
CUTS SAMPLING TIME 


Sturtevant 2” x 6” 
Roll Jaw Crusher 
Open for Cleaning 








STURTEVANT 
LABORATORY 
EQUIPMENT 

ROLL JAW CRUSHER 
First choice for hard rocks. 
Jaw opening—2 x 6 in. 
Approx. capacity: ¥% in. set- 
ting— 700 to 800 Ibs. per 
hr.; % in. setting — 1000 to 
1200 Ibs. per hr. 

CRUSHING ROLLS 
Two sizes: 8 x § and 12 x 12. 
Outputs range from % in. to 
20 mesh at capacities from 
Y% to 10 tons per hr. Per- 
formance varies with ma- 
terials. , 

SWING-SLEDGE MILLS 
For pulverizing soft, hard, 
tough or fibrous materials 
ranging from 1 in. to 20 mesh. 
Feed opening — 5 x 6 in. 
Capacities at 250 Ibs. to 1 
ton per hr. for 10 mesh, de- 
pending on materials. 

SAMPLE GRINDER 
Produces samples between 10 
and 100 mesh with simple 
handwheel adjustments. Capac- 
ity up to 200 Ibs. per hr. 
with % in. or finer feed. 











Small-Scale Duplication 
of Full-Scale Production 


All Sturtevant Laboratory Equipment 
is ruggedly constructed. So much so 
that it is used in regular plants for 
round-the-clock operations. Exclusive 
“Open-Door” design makes cleaning 
and maintenance between sample runs 


quick and easy. 


Preferred by laboratories that are 
proud of their work. Users of Sturte- 
vant Laboratory Equipment represent 
the “blue chips” in industry and ed- 
ucation. Names on request. Check the 
coupon for full information. 


STURTEVANT 


Dry Processing Equipment 
The “OPEN DOOR” to lower operating costs over more years 


CRUSHERS 
BLENDERS °* 
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¢ GRINDERS 
GRANULATORS + 


SEPARATORS 
ELEVATORS 


MICRON-GRINDERS °* 
CONVEYORS °* 
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Desired capacity is: 
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() PULVERIZING 
(1 BLENDING 


Also bulletins on machines for: 
© GRINDING 


C) MICRON-GRINDING [) SEPARATING 


Please send me your bulletin on Laboratory Equipment 
() CRUSHING 


STURTEVANT MILL COMPANY, 100 Clayton Street, Boston 22, Mass. 


(1) CONVEYING 


() GRANULATING 


(1 SUPERFINE 


SELECTING 
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Twin Drum Dryers with choice of feeds 
for drying slurries and crystal-bearing liquors 


Try a Twin Drum Dryer for drying inorganic salts, 
slurries, corrosive solutions, crystal-bearing or crystal- 
forming materials, and similar products. You get the 
advantage and economy of atmospheric drum drying, 
the choice of various feeding devices which widen its 
general application, and high quality in the dry material. 
The operation is continuous. 

Why not let a Blaw-Knox Process Engineer study your 
product drying problem and recommend the type and 
size best suited for its drying? No obligation, of course. 

Your inquiries will be answered promptly. 


° 











A Complete Process 
Equipment Service 


Dryers of every description constitute but one 
phase of Blaw-Knox Process Equipment design, 
engineering and fabrication service for the 
chemical, food, pharmaceutical, plastic and 
resin, petroleum, rubber and other industries: 


EVAPORATION +« DRYING + FLAKING 
MIXING « IMPREGNATING « REACTION 
VULCANIZING + SOLVENT RECOVERY 
SOLVENT EXTRACTION + STERILIZING 
DISTILLATION + CRYSTALLIZATION 
POLYMERIZATION + GAS CLEANING 
VAPORIZATION + GAS ABSORPTION 
CONDENSATION + HEAT TRANSFER 
LOW AND HIGH PRESSURE PROCESSING 


SPLASH FEED arrangement overcomes the natural tendency of many materials to be repelled 
by heated surfaces. This is but one type of feed available for use with Twin Drum Dryers. 


BLAW-KNOX COMPANY 


BUFLOVAK EQUIPMENT DIVISION 
1551 Fillmore Avenue, Buffalo 11, N.Y. 


50 thane 


Makers of process equipment engineered for any pressure, temperature, capacity, reaction 
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Getting more service hours per dollar 





HOW TO SPECIFY 
FLEXIBLE METAL HOSE 


3 simple steps can help you select metal hose 
for best results and longer service life 


The important job of selecting the most economical, the 
one right flexible metal hose for your product or trans- 
fer problem can be greatly simplified by following 
these 3 steps: 


| Send exact specifications 
Complete and exact statement of operating conditions 
will go far in saving you money on flexible metal hose. 
First, it assures you that the connector you get will 
live up to your expectations. And, second, that manufac- 
turers won't bid on hose that’s “over-engineered.” You'll 
save in the long run because you'll get the right assem- 
bly for every job. 
Here is the information we need before we can give 
you our best suggestions: 


A PHYSICAL REQUIREMENTS: 
1) Over-all length (including fittings) 
2) Diameter (I.D. and O.D.) 
3) Fittings—size, type, style of thread 
4) Tolerances permitte 
5) Quantity required 


OPERATING REQUIREMENTS: 

1) Material to be conveyed © 

2) Operating pressures—is there shock? 

3) Operating temperatures 

4) Movement—lateral and longitudinal 

5) Vibration conditions? 

6) Expansion and contraction requirements? 
7) Corrosive atmosphere? 


Send sketch of proposed installation if available. 


BASIC TYPES 


rs Use standard metal hose where possible 
Many standard connectors have been developed to 
meet problems common to many finished products—i.e., 
vibration. Often a standard metal hose will answer your 
needs as well as a special item could. We can often save 
you money if we know operating requirements. 


3 Call the Man from Anaconda to help you 

select, specify, test 
When selecting or specifying flexible metal hose, you'll 
find American’s staff of trained engineers of invaluable 
assistance. Their advice and suggestions may help you 
solve or avoid many costly problems. 


NEW INFORMATION 

American Flexible Metal Hose and Tubing Catalog 
puts all the information you are looking for—both tech- 
nical and general at your fingertips. Get your copy 
today, free of charge. Mail coupon below. 56177 


EVER CONNEcy, 
qvk ORS must move 


AMERICAN 


FLEXIBLE METAL HOSE AND TUBING 


an ANACONDA product 


THE AMERICAN BRASS COMPANY 

American Metal Hose Division, Waterbury 20, Conn. 

Please send me your free Quick Reference Catalog 

CC-400 containing basic information on all types of 
metal hose and tubing, fittings, etc. 


CORRUGATED and 
STRIP-WOUND. In a 
wide range of sizes 
and styles in any 
workable metal. Va- 
rious fittings. 


NAME & TITLE 
GS ket vccatcrr thes decdetnediapeekeeeeebancctestiaes ‘ 
COMPANY 


CITY, ZONE, STATE 


------------§ 
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There’s too much at stake 
—clean it right 


Chemical cleaning involves costly 
equipment and often work stoppages. 
It’s a job for experts. Let Dowell 
protect that equipment and keep pro- 
duction losses to a minimum when 
you have scale or sludge problems. 


In over 15 years our trained engi- 
neers have serviced virtually every 
kind of equipment in plants, mills 
and refineries throughout industry. 


In fact, Dowell has cleaned over 


10,000 boilers alone! 

This experience means lower costs to 
you—in more thorough work, restored 
efficiency and less production loss. 
Furthermore, Dowell engineers know 
you value the safety of your men and 
equipment. Dowell uses only the latest 
safety equipment and techniques to 
eliminate hazards and accidents. Our 


engineers work closely with your 
safety personnel to establish the safest 
possible working procedures. 


Call the nearest of more than 165 
Dowell offices. An experienced engi- 
neer will be glad to talk over and help 
you with your cleaning problems any 
time —at no obligation. Or write 
Dowell Incorporated, Tulsa 1, Okla- 
homa, Dept. F-33 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 











ee 











\ - 
iy CHECK AND SEND FOR TECHNICAL DATA ms 


BUILDING BETTER “BODY” Wi 


For years, makers of cough syrups, lozenges, 
lotions and other drug and cosmetic prepara- 
tions have used Glycerine to provide demul- 
cent, humectant or solvent action. Recent re- 
search with new thickening agents indicates 
that these properties of Glycerine will soon be 
extended to a whole new range of pharmaceuti- 
cal preparations. 

Glycerine has been known for years to be 
compatible with conventional water soluble 
gums and gelling agents such as Gum Arabic 
and Karaya. New studies show that Glycerine 
is also compatible with a majority of the new 
synthetic gums. In most cases, Glycerine sup- 
plements the bodying action of these gums, and 


This balanced group of properties keeps 





a 


\ 


conditioning 
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20-page booklet on 
Glycerine for product 






oo for pharmaceuticals 


the resultant formulations are relatively unaf- 
fected by freezing and thawing. 

Other fields, too, will benefit from this com- 
patibility of Glycerine. Nontoxic lubricants are 
now possible. Important improvements in print- 
ing inks, grinding and polishing pastes, gasket 
seals—all making use of Glycerine’s unique bal- 
ance of properties—are promised. 

The versatility that has won such wide ac- 
ceptance for Glycerine in the past continues to 
open new doors to chemical progress. In paints, 
foods, pharmaceuticals, packaging . . . for to- 
morrow’s surge of specialties . . . in new formu- 
lations, reactions and processes, nothing takes 
the place of Glycerine. 


. , ee 


ea) {| 

-m 

8-page booklet on 
“Federal Specifica- 
tions for Glycerine’ 


LJ 








16-page booklet on 
Glycerine properties 
and applications 





lness growing 





For your free copy of any or all of these booklets write: GLYCERINE PRODUCERS’ ASSOCIATION + 295 Madison Ave., New York 17,N. Y. 
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Clear, Continuous Records without 
Poisoning ...on the New Bailey Recorder 


%* Faithful chart records of measured variables are the key to a meaningful, depend- 
able analysis of operating trends and conditions. Money spent for more accurate 
metering, for faster response, is money down the drain—unless it’s matched with 
chart records that are equally accurate. 


That’s why these features of the new Bailey Recorder are important to you: 


1. Bailey’s exclusive sealed capillary-action inking system maintains continuous flow 
to the pen tip, and traces sharp, opaque, quick-drying records. “Poisoning” of inter- 
secting records is practically eliminated; no blots or smears during operation or 
chart changing. 


2. Pens are mounted on concentric centers, trace on parallel time arcs only 42/1000’ 
apart. This simplifies analysis of two or more records. 


3. Interchangeable plug-in receiver units permit practically limitless record-grouping 
combinations. 


Write for Product Specification E12-5 and actual chart sample. 


ONLY BAILEY OFFERS ALL THESE i 
ADVANTAGES IN A SINGLE RECORDER A | 4 

© Pre-cclibrated plug-in receiver units 
e Up to four pneumatic or electronic receivers 

—or two receivers and two integrators mT 
® Any four variables on one chart—easily Controls for 

read and interpreted 1054 IVANHOE ROAD ERATURE 
© A full year's ink supply at one loading PRES 
© Faster shipment—from stock GAS l 
® Minimum inventory of parts > f aaa 
© Minimuin instrument investment for process = MEZA, for Power and Process — ari vensity 


cycle expansion or alteration 
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ACCURATE DESIGN TO MEET YOUR SPECIFIC NEEDS 


LOUISVILLE METHOD 


1. Initial survey and analysis of your particular problems. 

2. Pre-testing in pilot-plant operation to assure performance. 

3. Accurate design to meet your specific needs. 

4. Top-quality fabrication in General American’s own shops. 

5. Follow-up checks after installation to guarantee mechanical perfection and efficiency. 


LOUISVILLE DRYING MACHINERY UNIT 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


Dryer Sales Offices: 139 South Fourth Street + Louisville 2, Kentucky 
380 Madison Avenue * New York 17, New York 
General Offices: 135 South La Salle Street * Chicago 90, Illinois 
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§ CUSHIONS THE BLOW IN BLOW-OFFS 


Flexible tubing absorbs shocks from sudden release of superheater steam 


Shock . . . temperature . . . pressure . . . all suddenly 
combine to liberate steam at 900°F. and 850 psi. 
Pushing out in every direction as blow-off valves re- 
lease a flood of energy . . . the expansion joints get 
the full impact, and the full responsibility of keeping 
the steam headed toward the stack. 

It's not the job for a weak-kneed joint, and oper- 
ators of this utility plant knew it. They played it safe 
and put lengths of Penflex Galvanized Steel Inter- 
locked Tubing (8” I. D.), flanged at both ends, as ex- 
pansion joints on forty-two units throughout the 
entire plant. 


The joints are dependable because the tubing 
is strong ... tight... and flexible enough to “give” 
with the shock of sudden pressure and thermal 
expansion. 

This, and hundreds of other applications in the 
steam and Diesel power fields, are filled by Penflex 
tubing. Proper selection and application of flexible 
tubing is a study in itself—one which we call ‘Flex- 
ineering.”’ Call our engineer to show you how it is 
applied to your problems, or write for our ‘‘Flexineer- 
ing” booklet. There’s no charge or obligation. 


Pennsylvania Flexible Metallic Tubing Company, Inc., 7234 Powers 
Lane, Philadelphia 42, Penna. * Branch Sales Offices: Boston 
New York « Chicago *« Houston « Cleveland 
and Distributors in Principal Cities 


FLEXIBLE TUBING, AUTOMATIC BARREL FILLERS, PNEUMATIC RIVET PASSERS, ACCESSORIES AND FITTINGS 
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Here is a portion of a landscape in which the soil 
was completely poisoned decades ago by sulfur fumes 
from metallurgical furnaces. Not a tree or shrub, not 
a blade of grass, not even the lowliest weed grows 
here. A CHEMICO plant would have saved this ruined 
countryside by capturing the poisonous waste fumes 
and converting them into sulfuric acid. 


Never 
A gam 
need this happen 


Today, CHEMICO Sulfuric Acid Plants are perform- 
ing this service all over the country, where sulfur- 
bearing gases from metallurgical or other industrial 
operations constitute a menace. 

In doing so, these CHEMICO Sulfuric Acid Plants 
are doubly paying back their cost . . . by providing 
a source of income . . . by preserving our priceless soil. 


CHEMICAL CONSTRUCTION CORPORATION 


Designers and constructors of complete plants and facilities for the chemical 
and petrochemical processing industries for over 40 years 


525 WEST 43RD STREET, NEW YORK 36, 


NEW YORK 


Cable Address: Chemiconst New York * Technical Representatives: Cyanamid Products Ltd., London 
South African Cyanamid (Pty) Ltd., Johannesburg 
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CHOOSE FROM 2221 KINDS, 
SHAPES AND SIZES! 


Stainless steel... 


world’s largest stock at your finger tips 


There IS a difference in your sources for 
stainless steels and not the least important 
difference is that Ryerson carries more ton- 
age in more types, shapes and sizes than 
any other source. 

You can draw on Ryerson stocks for low- 
carbon stainless that solves welding prob- 
lems, for extra-large stainless plates and 
sheets that cut fabrication costs—for more 
than 2221 different stainless products in 
21 different analyses. Sc one call assures 
quick delivery of any requirement—a single 
piece or a carload. And you can be sure of 
quality, too, because all Ryerson stainless 


In stock: Bars, structurals, plates, sheets, tubing, 
alloys; stainless, reinforcing, machinery & tools, etc. 


is time-tested Allegheny Metal, kept in prime 
condition in clean, heated rooms, handled 
with extra care and prepared to your order 
on special equipment. 

The first supplier of stainless from stock 
(In 1925), Ryerson has been the largest 
supplier of stainless ever since. 

Put unequalled Ryerson stocks and ex- 
perience to work for you next time you need 
stainless steel. 


NOTE ON D. O. RATINGS—When your stainless requirements are 
covered by a D. O. rating, please be sure to extend it on your 
order to Ryerson. This will help assure future availability of nickel 
bearing stainless from stock. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK © BOSTON © PHILADELPHIA © CHARLOTTE, N.C. © CINCINNATI © CLEVELAND 
DETROIT © PITTSBURGH © BUFFALO © CHICAGO © MILWAUKEE © ST. LOUIS © LOS ANGELES © SAN FRANCISCO © SPOKANE © SEATTLE 
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on, pret a plant in the chemical process industries lacks at least an air 
compressor for supply of plant air. In many plants compressors serve 
as process equipment to help bring about reactions and phase separations, 
or to provide refrigeration. Many plants use them in materials handling, 
in liquefying or storing gases, in agitation, in lifting liquids from wells or 
moving them in pipes, and in providing instrument air. Most plant shops 
use them to power air tools and, in processes with explosion hazards, they 
often drive air motors on agitators and other mechanical equipment. 

Compressors, to use the term in its broadest sense, move compressible 
fluids from suction pressures as low as 107 mm. Hg up to atmosphere, in 
which case they are vacuum producers. They may move fluids with little 
pressure increase in the atmospheric range, then being called fans and 
blowers. Finally, the true compressor takes suction at about atmospheric 
and delivers the fluid at pressures ranging upward to 40,000 psig. in com- 
mercial processes, or still higher experimentally. In some processes, par- 
ticularly the high-pressure industries such as ammonia and polyethylene, 
compressors account for a sizable part of the plant’s capital cost. 

Many principles come into play in compression, among them use of a 
second motive fluid, as in diffusion pumps and ejectors; physical entrap- 
ment and positive compression, as in positive reciprocators and rotaries; 
and radial or longitudinal acceleration by moving surfaces, as in the 
dynamic types included among fans and most blowers, as well as centrifugal 
and axial-flow compressors. This 64-page special Report, taking up com- 
pressor application and selection, compressor types, and finally drivers, 
control and accessories, has the purpose of helping the engineer in under- 
standing and selecting the best compressor for any given purpose. 

The editors extend appreciation to our ten authors, and particularly to 
the Compressed Air and Gas Institute for the initial inspiration and much 
assistance during the formative stages of this project. 

C. 8. CRONAN 
T. R. OLIVE 





How This Report Got Started... 


Schramm and Engelhart (left to right) consider some aids 
prepared by the Institute for colleges and industry. 


This Report got started about a year ago as the 
result of a 30-minute telephone call from Catasauqua, 
Pa. That day Kemp Engelhart, vice-president of the 
Fuller Co., called to remind us we hadn’t done a good 
job on compressors and their use in the chemical 
process industries in a long time—and a complete 
job—never. 

We were interested, especially when he offered the 
full cooperation of the Engineering Education Com- 
mittee of the Compressed Air and Gas Institute. Yes, 
he was chairman. Les Schramm, Institute president, 
would help in any way possible. One thing led to 
another—conferences in New York, long distance 
calls to Ted Powers, educational director, in Cleve- 
land, appearance of two editors before the Engi- 


neering Education Committee at Hershey, Pa. With 
their help we outlined the problem, decided what arti- 
cles would be needed. 

Compressed Air and Gas Institute is a forward- 
looking organization of compressor and air tool 
makers which for more than 15 years has devoted 
a large part of its effort toward the education of 
engineering students of 166 engineering schools in 
numerous aspects of compressed air and gas produr- 
tion, handling and use. Similar efforts have extended 
to industry and the engineering public. The Institute 
has produced film slides, a color-sound motion pic- 
ture, many pamphlets on various aspects of the 
problem. It assists in article development and main- 
tains a speakers’ bureau. Its most ambitious effort 
was the preparation and publication of the first 
edition of “Compressed Air Handbook,” which in its 
second edition was published by McGraw-Hill. 

Institute president in 1954 and 1955 was Leslie B. 
Schramm, secretary and sales manager of Schramm, 
Inc., at West Chester, Pa. Schramm, a BS graduate 
of Haverford, joined his company in 1938. He was 
the first chairman of the Institute’s Engineering 
Education Committee and now heads the committee 
on stationary single-acting compressors. 

For the past three years through 1955, George 
Kemp Engelhart headed the Engineering Education 
Committee. Englehart holds degrees from Iowa State 
and George Washington University, the latter an 
LLB. He is vice-president and patent attorney of the 
Fuller Co., Catasauqua, Pa., has retired as a colonel 
from USAR, and holds the Legion of Merit. During 
World War II he was director of the Internal Security 
Division of OPMG. He has authored books and many 
papers, especially on cement technology. 


... And the Authors Who Helped Us Complete It 


Compressor Application 


PAUL R. DES JARDINS 


Des Jardins’ 1938 degree at 
MIT was in business and 
engineering administration. 
There he also studied chem- 
ical engineering. Before, be- 
tween and since two periods 
of Navy service he has been 
with Worthington, Harrison, 
N. J., and manages the petrol- 
eum and chemical division. 





Compressor Selection 


WILLIAM T. ALDERSON 


Alderson’s professional life 
has been spent largely with 
compressors, although his 
training at Johns Hopkins 
was in electrical engineering. 
He went with GE in 1923 
after receiving his BS, then 
joined Ingersoll Rand in New 
York in 1927. Now manager 
of compressor engineering. 
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Steam Jet Ejectors 


Fans and Blowers 


ROBERT FRUMERMAN 


Frumerman’s MS in ChE is 
from Carnegie Tech. He first 
worked on process plant de- 
sign for Blaw-Knox, and later 
on all aspects of steam ejec- 
tor engineering for the Elliott 
Co., Jeannette, Pa. He now 
is manager of process appli- 
cation and design in Elliott’s 
development department. 


ARTHUR N. ROGERS 


Rogers is division sales engi- 
neer in the sales development 
section of Westinghouse’s 
Sturtevant Division, Boston. 
He graduated as a mechanical 
engineer in 1948 from North- 
eastern University and has 
since been with Sturtevant in 
work on precipitators, heat 
transfer products, and fans. 


WILLIAM L, BRUCE 


Bruce is a mechanical engi- 
neering graduate of Univer- 
sity of Tennessee, and is a 
professional engineer in the 
State of Wisconsin. Much of 
his time since joining Allis- 
Chalmers Mfg. Co., in Mil- 
waukee, has been in engi- 
neering operations with com- 
pressors and blowers. 


EDWARD S. LEONARD 


Leonard graduated in me- 
chanical engineering, Penn 
State, 1948. Since then, except 
for three Army years as a 
heavy equipment maintenance 
engineer, he has been with 
Clark Bros. Co., Olean, N. Y. 
He is at present manager of 
Clark’s centrifugal compres- 
sor engineering sales. 


Axial Compressors 


ROBERT E. CLAUDE 


Claude is an application en- 
gineer in  Allis-Chalmers’ 
compressor department at 
Milwaukee, Wis. Holding a 
University of Wisconsin BS 
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Handling 
Compressible Fluids 


IN CHEMICAL PROCESSING 


Since 1920 the growth of the bulk 
organic chemicals industry has 
been paralled by improvements in 
the design of equipment for han- 
dling compressible fluids. Prior to 
the rise of the organic chemicals 
industry, compression equipment 
in use throughout the chemical 
process field was primarily for 
handling air, natural gas, am- 
monia, and kiln gases. Today’s de- 
signs of equipment have evolved 
with the growth of the production 
of ammonia, the production of 
ethylene, the spread of pipeline 
systems for transporting natural 
gas, and the use of Freon as a 
refrigerant. The most recent de- 
sign developments are the result of 
the larger scale chemical process 
plants being constructed, and the 
need for oil-free air and gas to 
prevent contamination of catalysts 
and to enhance instrument opera- 
tion. 

The handling of compressible 
fluids in the chemical industry 
through the use of compressors, 
ejectors, fans, blowers, and vacuum 
pumps is an integral part of the 
unit operation of fluid flow. A 
compressible fluid can be evacuated 
from a system or injected into a 
system to help produce the desired 
pressure-volume-temperature rela- 
tionship necessary to allow a reac- 
tion, or a unit operation such as 
absorption, adsorption, condensa- 
tion, distillation, or evaporation, to 
proceed at an optimum rate, or 
produce a desired change of phase. 
In filtration, materials handling 
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and mixing, a compressible fiuid 
can be evacuated from a system or 
injected into a system to allow 
collection of a solid on a filter 
surface, to fluidize small solids and 
enable the solids to be handled as 
a fluid, and to agitate solids or 
liquids. Compression is often used 
to assist the storage of gases in 
containers, by liquefaction or, at 
least, by forcing into less volume. 

The largest numbers of machines 
for handling compressible fluids in 
the chemical industry are those 
compressors, blowers, and ejectors 
used for handling air. Air for in- 
strument operation, the actuation 
of controls, and for general utility 
use is required in almost every 
chemical process plant. A 100 psig. 
air system is commonly used for 
utility service, to operate portable 
tools such as those for cleaning 
tubes, and to operate hoists, 
packaging machinery and other 
mechanical equipment. Compres- 
sors for supplying air at approxi- 
mately 250 psig. pressure are used 
as a source of compressible fluid 
for starting large gas and diesel 
engines. 

Air for oxidation is the most 
widely used chemical application. 
The required air pressure may be 
furnished by any type of com- 
pressing equipment, ranging from 
fans discharging at a few inches 
of water pressure, to multi-stage 
reciprocating compressors at 3,000 
psi. Large-scale continuous process 
commercial plants use oxidizing air 
for making such products or in- 


termediates as synthesis gas, ethyl- 
ene oxide, formaldehyde, methanol, 
acetaldehyde, phthalic anhydride, 
and nitric acid. 

Every type of blower and com- 
pressor is used to supply air for 
the regeneration of catalysts, 
particularly in those processes 
where the catalyst fouls up with a 
carbon deposit and the deposit can 
be removed by burning. Universal 
application is also found for every 
type of blower and compressor to 
supply inert gas for purging 
process systems and for blanketing 
some operations. 


Air Separation Plants 


In those processes where oxygen 
is used instead of air, the oxygen 
required is made from air with 
the aid of compressing equipment. 
Many liquid oxygen plants use 
reciprocating air compressors dis- 
charging at pressures up to 3,000 
psi. There have been large-scale 
air fractionation plants built in 
recent years utilizing centrifugal 
compressors. However, most cen- 
trifugal compressors have been ap- 
plied to those plants requiring air 
pressure around 100 psig. Most of 
the air separation plants being of- 
fered today to supply tonnage 
oxygen or nitrogen for process use 
require air in the 100-600 psi. 
range, depending upon the use to 
which the product is applied. 

Expanders—which are air en- 
gines or turbines—are used in 
oxygen plants to produce refriger- 
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ation. In general, small plants use 
reciprocating expansion engines 
and large plants use turbine-ex- 
panders. In these expanders air 
does work, loses heat, and is dis- 
charged at a lower temperature 
and pressure. Operating tempera- 
ture is in the neighborhood of 
—300 F. Although the prime pur- 
pose of the expander is to produce a 
refrigerating effect, the machines 
can be used to drive a generator 
or a compressor. 


Non-Lubricated Compressors 


In the design of expanders and 
oxygen compressors every effort is 
made to assure that lubricating oil 
does not come in contact with the 
air or oxygen being handled. The 
cylinders and moving parts within 
the cylinders of reciprocating ma- 
chines are made of materials which 
can operate without hydrocarbon 
oil lubrication, and centrifugal 
type equipment is designed so that 
the oil used to lubricate the bear- 
ings cannot come in contact with 
any air which goes through the 
unit. 

Within the past five years the 
use of non-lubricated reciprocating 
compressors has increased prima- 
rily due to their application in 
catalytic reforming processes used 
by oil refineries to produce highly 
aromatic products which can be 
blended to give high-octane gaso- 
line. These same catalytic reform- 
ing processes can be used to 
produce benzene, toluene, and 
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xylene. If the demand for these 
chemicals should become greater 
than the demand for high-octane 
for motor fuel, a number of the 
present catalytic reforming units 
could be revamped to produce 
benzene, toluene, and xylene by 
addition of separation facilities. 
Non-lubricated compressors are 
used in some of the catalytic re- 
forming processes to handle recycle 
gas, which is mainly hydrogen, at 
discharge pressures of between 
200 and 800 psi. The hydrogen 
evolved during the catalytic re- 





forming process can be used as 
a raw material for the manu- 
facture of ammonia or for various 
desulfurization processes used to 
upgrade refinery products. 

Some of the desulfurization 
processes operate at pressures 
closely related to those of catalytic 
reforming and require similar non- 
lubricated compressors. The non- 
lubricated units are used in some 
of these processes to eliminate the 
difficulty which would be en- 
countered if the lubricating oil 
used in the cylinders of standard 
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compressors were carried through 
the system and fouled the catalyst. 

However, other catalytic  re- 
forming processes allow the use of 
regular oil-lubricated compressors. 

Early applications of non-lubri- 
cated compressors in chemical proc- 
ess plants were limited in number 
because of the high cost of main- 
tenance. In recent years the de- 
crease in maintenance costs—which 
results largely from improvement in 
the homogeneity and texture of the 
carbon rings used for the piston 
and for piston rod packing—has 
enabled non-lubricated reciprocat- 
ing compressors to be more widely 
applied for supplying oil-free air 
to processes and instruments. 

In deciding on the use of non- 
lubricated compressors it is neces- 
sary to weigh the higher mainte- 
nance costs and higher initial cost 
compared with a_ standard oil- 
lubricated compressor. It is neces- 
sary to compare also the cost of 
separating oil carry-over to the 
process from a standard compres- 
sor. In many cases the necessary 
oil separation can be accomplished 
at a cost less than the difference 
in initial and maintenance costs 
between non-lubricated and lubri- 
cated compressors. 

Among the processes requiring 
equipment capable of handling 
compressible fluids at pressures 
over 2,000 psi. are ammonia, 
methanol, urea, Oxo chemicals, 
hydrogenation, the manufacture of 
polyethylene and the production of 
high purity liquid oxygen. In these 
processes pressure is required in 
order to achieve a_ reaction or 
separation at the optimum pres- 
sure, volume, and temperature 
conditions for a commercially 
feasible equilibrium rate. In some 
cases the pressure condition pro- 
duced allows a change of phase to 
be accomplished for refrigeration, 
gas separation, or product removal. 


Ammonia Synthesis 


The manufacture of ammonia in 
recent years has required more 
investment in compressible fluid 
handling equipment than any other 
single major chemical process. The 
cost of the compression installation 
for an ammonia plant can run as 
high as 20% of the total plant 
cost. The production of synthetic 
methanol can be accomplished with 
compression equipment very simi- 
lar to that required for ammonia 

















manufacture. The primary com- 
pressors used in an ammonia plant 
may handle the hydrogen-nitrogen 
synthesis gas at pressures up to 
15,000 psi. 

Commercial ammonia processes 
can be grouped into three classes 
as far as compression equipment 
is concerned. One class, which com- 
prises the largest number of am- 
monia plants built, covers the 2,000 
to 6,000 psi. range. The other two 
classes fall in the 8,000 to 12,000 
and 12,000 to 15,000 psi. ranges. 

Since all of the synthesis gas is 
not converted to ammonia during 
the first pass through the reactors, 
either recirculator compressors or 
ejectors are used to recycle the un- 
reacted synthesis gas. The re- 
circulator takes suction at a pres- 
sure about 10% lower than the 
discharge pressure of the primary 
compressors. Because the high- 
pressure cylinder of the primary 
compressor takes suction at about 
40% of the discharge pressure, 
and the recirculator takes suction 
at about 90% of this same dis- 
charge pressure, the recirculator 
cylinders are considered to present 
a more difficult compression prob- 
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lem from a design standpoint than 
the primary compressor high-pres- 
sure cylinders. 

Primary compressors and re- 
circulators can be motor-driven, 
gas-engine-driven, or steam-driven. 
Although most ammonia plants 
have recirculators separate from 
the primary compressors, there are 
applications where the circulator 
cylinder is on the same frame as 
the primary cylinders. The ad- 
vantage of having circulator cyl- 
inders on the same frame is mainly 
that of first cost. Recirculators as 
separate machines allow a wider 
latitude of control of the amount 
of recycle and make feasible the 
purchase of a slower speed machine. 

On comparable machines, even 
those operating at equal piston 
speeds, a unit running at fewer 
revolutions per minute will have 
fewer reversals per minute at the 
packing, fewer valve openings and 
closings per minute, and can be 
expected to require less mainte- 
nance. The decision as to whether 
or not to use motor-driven, engine- 
driven, or steam-driven equipment 
with integral or separate recircu- 
lators is determined primarily by 





eforming process makes high-octane gas or chemicals. 


. . « COMPRESSOR APPLICATION 


Separator 








the cost of electricity, gas, oil, and 
steam at the plant site, and by the 
manner in which plant payout is 
calculated. 


Ammonia Synthesis Gas 


The manufacture of ammonia 
synthesis gas requires a source of 
hydrogen and a source of nitrogen. 
Hydrogen production by steam- 
methane reforming can be done 
commercially at pressures in the 
150-psi. range. Hydrogen produced 
by partial oxidation processes can 
be done economically at pressures 
in the 300-psi. range. Older steam- 
methane reforming plants operate 
the reforming section at practically 
atmospheric pressure, whereas 
most of the newer plants operate 
at elevated pressures. The produc- 
tion of hydrogen at these elevated 
pressures cuts down on the amount 
of power required to compress the 
synthesis gas for making ammonia. 

In a number of ammonia plants 
using the partial oxidation proc- 
ess for producing hydrogen, 
nitrogen from the air fractiona- 
tion plant is compressed to approxi- 
mately 3,000 psi. in order that it 
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CO shift 
converters 


Nitrogen wash 


Many modern ammonia plants use air fractionation and natural gas as sources of synthesis gas. 


may be liquefied readily. The liquid 
nitrogen is used as a wash to re- 
move impurities from the hydrogen 
stream and enough nitrogen is 
vaporized to give the required 
nitrogen-hydrogen mixture for 
making ammonia. The large com- 
pressors in many of the newer 
ammonia plants handle air, ni- 
trogen, synthesis gas, and recycle 
gas. In some instances cylinders 
for several of these services are 
on the same compressor frame. 

At pressures above 8,000 psi., 
the ammonia can be separated 
from unconverted synthesis gas by 
water cooling. At pressures lower 
than 8,000 psi., or if an adequate 
supply of cooling water is not 
available, it is necessary to use 
refrigeration for condensing the 
product ammonia. An ammonia re- 
frigeration system can be used to 
provide the required temperature 
level. The ammonia compressors 
used in the refrigeration system 
are in most cases standard refrig- 
eration units operating at pres- 
sures up to 240 psi. 

In those cases where hydrogen 
is obtained as a byproduct from 
catalytic reforming processes, 
electrolytic processes or coke-oven 
gas, there is need for compression 
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equipment to aid in the purification 
of the hydrogen stream. Different 
temperature levels are required 
and a cascade refrigeration system 
can be used. The cascade refrigera- 
tion system combined with the 
liquid nitrogen wash results in the 
final purification taking place at 
around —300 F. 

Depending upon the amount and 
kind of impurities to be removed 
from the hydrogen stream, various 
temperature levels are employed 
for their condensation and re- 
moval. The refrigeration supplied 
in existing plants consists of sys- 
tems using ammonia or propane, 
ethylene, and methane. The am- 
monia or propane systems require 
compressors suitable for discharge 
pressures up to 250 psi. and the 
majority of installations are con- 
fined to temperature levels warmer 
than —40 F. When a colder level 
is required in  process_ work, 
ethylene may be used down to a 
level of —150 F. with compressing 
equipment discharging at pres- 
sures up to 300 psi. 

The cascade results from the 
use of ammonia or propane as the 
cooling medium to condense the 
ethylene in a heat exchanger. This 
can be carried further if a lower 


temperature level is desired and 
ethylene can be used as the cooling 
medium to condense methane in a 
heat exchanger. The methane re- 
frigeration system can get down 
to temperatures around —250 F. In 
some hydrogen gas purification 
units, refrigeration at the propane 
and ethylene levels is used to con- 
dense hydrocarbons, and refrigera- 
tion at the methane level is used 
to liquefy nitrogen. 


‘Ethylene Recovery 


Along with ammonia plant com- 
pressors, the compression equip- 
ment required for the manufacture 
of ethylene ranks among the first 
from the standpoint of cost of 
compression equipment required 
for a commercial sized plant. Al- 
though there are a number of dif- 
ferent methods for producing and 
separating ethylene, the majority 
of the plants use a low-tempera- 
ture, high-pressure fractionation 
process for recovery of the 
ethylene. Ethylene is present in 
some refinery gases and it can be 
produced by cracking ethane, pro- 
pane, naphthas, or gas oil. 

Since cracking is done at pres- 
sures near atmospheric, no major 
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. . « COMPRESSOR APPLICATION 





Refrigeration and distillation at various temperatures is the basis of gas separation in ethylene recovery. 


compressing equipment is required 
for making the ethylene. The large 
use of compressors comes in the 
recovery process. The feed gas 
containing ethylene is compressed 
to about 600 psi., cooled to about 
0 F. and introduced into a frac- 
tionation column where methane 
and hydrogen are taken in the 
overhead. Since the overhead gas 
is saturated with ethylene and 
ethane, refrigeration to levels as 
low as —140 F. is applied and 
the liquid obtained is returned to 
the tower as reflux. The residual 
gas consisting of methane and 
hydrogen can be piped away and 
used as fuel. The fractionating 
column, operating at between 500 
and 600 psi. pressure, is also known 
as either a demethanizer or as a 
methane tower. 

In the separation of ethylene, a 
series of fractionation columns is 
used, each operating at progres- 
sively lower pressures and progres- 
sively higher temperatures. After 
the methane tower, each tower has 
an overhead stream which is cooled 
sufficiently to liquefy the product 
to be removed. Some of the 
liquefied material from the over- 
head is returned to the column as 
reflux and the remainder of the 
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liquefied material is removed as 
product. 

The bottoms from one column 
are led to the next column which 
operates at a lower pressure. In 
this manner the methane tower, 
operating at pressures up to 600 
psi., is followed by an ethylene 
tower operating at around 400 psi. 
where ethylene is removed from 
the overhead as product. Bottoms 
from the ethylene tower go to an 
ethane tower operating at around 
380 psi. where ethane is removed 
from the overhead and where the 
bottoms are led to a _ propylene 
tower operating at about 220 psi. 
Here propylene is removed from 
the overhead. The bottoms can be 
used as fuel. 

In order to liquefy the overhead 
stream for the removal of product 
and to provide for reflux, a tem- 
perature level lower than that in 
the fractionating column must be 
provided. At the pressure levels 
mentioned above, a temperature 
level around 0 F. is required to 
liquefy ethylene, about 40 F. to 
liquefy ethane, and around 100 F. to 
liquefy propylene. The overhead 
from the methane tower is re- 
frigerated to about —140 F. to 
recover as liquid those hydro- 





carbons heavier than methane. 
Ethylene refrigeration is used to 
provide the —140 F. temperature 
level and propane refrigeration is 
normally used to provide cooling 
for the 0 F. and 40 F. levels and 
for any higher levels that the re- 
gular plant cooling water cannot 
provide. 

The propane refrigeration re- 
quires the use of compressors. 
Also, if liquid product ethylene is 
not used in the methane tower re- 
flux condenser, and then in some 
further process, compressors are 
required in the ethylene refrigera- 
tion system. In some ethylene re- 
covery processes other refrigerant 
gases such as ethane, ammonia, 
and propylene are used. Although 
the various processes operate at 
different pressures and remove 
products other than ethylene in 
different fractions and by different 
means, all of the commercial proc- 
esses require some degree of feed 
gas or cracked gas compression 
and some refrigerant compression. 


High-Pressure Processes 


In the manufacture of urea, am- 
monia and carbon dioxide are 
charged separately to an autoclave 
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Seda ash production makes wide use of 


at pressures up to 3,000 psi. A 
compressor is used to provide the 
required pressure for carbon di- 
oxide, whereas pumps may be used 
to handle the liquefied ammonia. 
Production of chemicals by the 
Oxo process for the hydroformyla- 
tion of olefins involves’ the 
compressing of carbon monoxide- 
hydrogen synthesis gas at pres- 
sures in the order of 3,000 psi. 
These high pressures are required 
in order to keep the partial pres- 
sure of carbon monoxide at a level 
which will prevent the decomposi- 
tion of catalyst during the Oxo 
reaction. Octyl and nonyl alcohols 
and butyraldehyde are produced 
commercially by this process. 
Hydrogen compressors employed 
in various hydrogenation proc- 
esses, ranging from the hydrogena- 
tion of fats and oils, to the 
hydrogenation of coal, operate at 
pressures up to 6,000 psi. The 
handling of hydrogen and other 
highly flammable gases in re- 
ciprocating compressors normally 
requires special precautions to 
prevent escape to the atmosphere. 
Vented packing can be used in 
the stuffing box at the crank end of 
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both compressors and vacuum pumps. 


the compressor cylinder where the 
piston rod enters the cylinder. A 
double seal housing with a second 
set of packing for the piston rod 
can be inserted between the com- 
pressor frame and the compressor 
cylinder. This double seal housing 
can also be vented. By leading the 
vent from the double seal and the 
vent from the cylinder packing 
box either to the compressor suc- 
tion line or to a place for disposal, 
you can prevent any gas handled 
by the compressor from escaping 
to the room or area in which the 
compressor is located. 

The highest pressure compressors 
used commercially are in plants 
producing polyethylene. Compres- 
sors can be used to handle ethylene 
at discharge pressures from 20,000 
to 35,000 psi. In addition to these 
high-pressure polyethylene plants, 
newer processes allow a polyethyl- 
ene type material to be produced 
at pressures around 500 psi., and 
also at pressures close to atmos- 
pheric. Almost all of the polyethyl- 
ene plants operating today are of 
the high-pressure type. Aside from 
these high-pressure polyethylene 
compressors, the highest pressures 


used commercially in full-scale 
plants are the 15,000-psi. ammonia- 
synthesis-gas compressors. 


Process Refrigeration 


Refrigeration, it has been noted, 
is an essential component of many 
of the processes discussed. In the 
low-temperature processes such as 
hydrogen purification, the suction 
pressure of gas to a compressor 
is usually at or above atmospheric 
pressure. Lower temperature levels 
can be reached with the same re- 
frigerant if the compressor suction 
is operated at pressures below at- 
mospheric, but you run the chance 
of having your refrigerant con- 
taminated by air and moisture 
leaking into the system. Centrif- 
ugal compressors can take suction 
at low temperature levels; however, 
because of the problem of lubrica- 
tion and the fit of mechanical mov- 
ing parts in reciprocating compres- 
sors, it is desirable to heat up a 
cold gas to a temperature of at least 
—40 F. at inlet. 

The application of compressors 
to process refrigeration systems 
requires the judicious use of inter- 
stage pressures, various types of 
interstage cooling, use of conden- 
sate, and balancing all three with 
the evaporator pressure and con- 
denser pressure. The most economic 
arrangement uses standard sizes of 
compressors and exchangers. 

Determination of the most eco- 
nomical pressure levels and ex- 
changer surface requirements can 
only be done by trial-and-error; 
hence, lengthy calculations are 
necessary to assure that the best 
equipment selection is made. The 
more stages in the compressor se- 
lected, the more lengthy these cal- 
culations can become. In general, 
this results in more lengthy calcu- 
lations for centrifugal compressor 
systems than for reciprocating com- 
pressor systems. This is true be- 
cause centrifugal compressors 
normally require a greater number 
of stages for the same over-all ratio 
of compression. 

In chemical process work, there 
are some places where the hydro- 
carbon gases and ammonia cannot 
be used as refrigerants because of 
their toxicity and flammability. In 
the pharmaceutical industry, the 
possibility of contamination due to 
refrigerant leakage militates 
against the use of hydrocarbons or 
ammonia in many applications. In 
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Expanders for power recovery find use in nitric plants. 


pharmaceutical and drug manufac- 
ture the various Freon gases are 
widely used to provide refrigera- 
tion. Freon-11 is regularly used 
for temperature levels down to 
about 15 F. and Freon-114 is in 
service on applications to —20 F. 
Freon-12 and Freon-22 are used to 
around —100 F. 

Freon machines take suction be- 
low atmospheric pressure and com- 
press to around 15 psig. for F-11, 40 
psig. for F-114, 135 psig. for F-12 
and 225 psig. for F-22. In many 
cases an intermediate liquid such 
as water or brine is used as a car- 
rier between the refrigerant cycle 
and the process fluid being cooled. 
All of the refrigerant gas dis- 
charge pressures given are subject 
to fluctuation with the temperature 
of the cooling water available. The 
temperature level which can be 
reached with the refrigerants used 
is also tied in either directly or 
indirectly with the temperature of 
the cooling water used. These 
variations are reflected in the 
volume of gas handled by the com- 
pressor and the power required. 

Compressors are the heart of re- 
frigeration systems. In addition 
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to comfort air conditioning used in 
offices and laboratories, the same 
type of compressor units are used 
in refrigeration systems in chemi- 
cal industry to provide control of 
the physical properties of materials 
during processing, such as the con- 
trol of humidity and temperature 
in the spinning machines and spin- 
ning rooms of acetate rayon plants. 
This permits spinning of physically 
satisfactory acetate filaments by 
evaporating the solvent at a con- 
stant rate and preventing water 
vapor from being condensed by the 
evaporation of solvent. 

Similar type compressing equip- 
ment is used in viscose rayon 
plants to provide the required tem- 
perature level for controlling 
chemical reaction rates and stor- 
ing of temperature sensitive ma- 
terials. Other examples of chemi- 
cal reactions requiring the removal 
of heat through the use of re- 
frigerants or refrigerated liquids 
are found in nitration, esterifica- 
tion, saponification, and neutraliza- 
tion. 

Applications of compressing 
equipment in air fractionation, 


catalytic reforming, ammonia pro- 


Booster centrifugal compressor on a natural gas pipeline. 


. . . COMPRESSOR APPLICATION 


a 


duction, ethylene recovery and 
process refrigeration have _ illus- 
trated the use of equipment for 
providing either the pressure con- 
ditions needed for chemical reac- 
tions with a mixture of gases, or 
for the pressure conditions which 
allow a change of phase for re- 
frigeration or separation. The syn- 
thetic organic chemicals industry 
abounds in additional examples of 
these types. Production of ethylene 
oxide from ethylene; of ethyl 
alcohol by direct oxidation of 
ethylene; of intermediates in the 
manufacture of glycerine, are all 
examples where compressors are 
used on a large scale. Production of 
intermediates and end products in 
processes in which acetylene is 
made from natural gas, and the 
production of oxygenated chemicals 
by the partial oxidation of propane 
and butane, are other examples. 


Compressors for Inorganics 


In the inorganic chemical indus- 
try one of the large uses of com- 
pressors is in making soda ash. 
Air blowers are used to provide air 
for combustion in the lime kiln 
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Some Reasons for Using Compressors in Process Industries 


. To provide desired pressure environment for chemical reactions. 
. To control boiling point of fluids, as in gas separations, refrigeration, evapora- 


tion. 
. To evacuate enclosed volumes. 
. To transport gases or vapors. 


. To store compressible fluids as gases or liquids under pressure; to assist in re- 
covering them from storage or tank cars. 

. To convert mechanical to fluid energy for operating instruments, air agitation, 
fluidization, solids transport, blow cases, air tools and motors. 





where an overhead product of car- 
bon dioxide and nitrogen is taken 
off. This kiln gas is then mixed 
with a rich carbon dioxide-am- 
monia gas taken from the bicar- 
bonate calciner. 

Here the compressors are used 
to provide enough pressure to al- 
low the gas to bubble up through 
the carbonating tower. Two pres- 
sure levels are usual—a mixture 
rich in carbon dioxide introduced 
at around 45 psig. near the bot- 
tom of the carbonating tower, 
and a lean gas introduced at 
around 25 psig. nearer the middle 
of the tower. The absorber where 
the brine is ammoniated is generally 
under a vacuum and a vacuum pump 
is used to remove the noncondens- 
able gases. 

A vacuum pump is also used to 
provide a vacuum on the crude bi- 
carbonate filter. The vacuum 
pumps for both these services take 
suction in the 10 psia. range. For 
small capacities, rotary type com- 
pressors are used. Reciprocating 
compressors and vacuum pumps 
are found in some of the larger in- 
stallations. 

Dust in the kiln gases is difficult 
to remove and finds its way into 
the compressors used in these 
plants. The gas mixture containing 
carbon dioxide, ammonia and dust 
makes lubrication of the com- 
pressor cylinders difficult, and cor- 
rosion is also a problem. By oper- 
ating the compressors at speeds 
slower than those of standard air 
compressors, using high-alloy 
metals in the valves, arranging 
cylinders with top suction and bot- 
tom discharge, providing a stain- 
less steel piston rod, and feeding 
a dilute soda solution to the cylin- 
der to help prevent an accumula- 
tion of dust, users of this equip- 
ment have been able to keep 
maintenance costs relatively low. 
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Centrifugal compressors are also in 
use on this lime kiln gas but their 
application has been limited to the 
larger plants. 


From CO, to Nitric Acid 


Carbon dioxide for liquid or solid 
CO, comes from many sources. 
Three-stage compressors are used 
to provide the 900 to 1,200 psi. 
pressure needed to liquefy the car- 
bon dioxide prior to solidifying it. 
Some purification of the gas is 
done at the interstage levels which 
are roughly 80 psi. and 400 psi. 
Interstage purification is accom- 
plished through the use of oil 
separators, scrubbers, and dryers. 

In chlorine production, the chlo- 
rine is withdrawn from electrolytic 
cells, cooled, dried, and taken into 
the suction of rotary compressors 
of the liquid-piston type, operat- 
ing with sulfuric acid as the seal- 
ing liquid. Most installations use 
this rotary type compressor, taking 
suction at less than atmospheric 
pressure and discharging at pres- 
sures from 15 to about 39 psig. A 
few reciprocating compressors are 
used which discharge at pressures 
up to 80 psig. Ammonia and Freon 
provide refrigeration for liquefy- 
ing the chlorine for storage. 

In addition to the expanders 
previously mentioned as used in air 
fractionation plants—which oper- 
ate at temperatures in the neigh- 
borhood of —300 F.—we also find 
expanders designed for operation 
on hot gases up to 950 F. Some 
expanders are being tried on 1,250 
F. gases. Most plants recently con- 
structed for the production of 
nitric acid provide air at up to 120 
psig. pressure. This is mixed with 
ammonia, passed through a catalytic 
converter, and the resultant gas 
and more air enters an absorption 
tower where nitric acid is formed. 


Waste gas coming off the top of 
the tower is primarily nitrogen at 
pressures as low as about 80 psig. 
The waste gas is heated to about 
900 F. and is used to drive the 
expander. This, in turn, is con- 
nected to a centrifugal compressor 
which furnishes the oxidizing air 
for the process. Whatever addi- 
tional power is needed to supply 
the full amount of air for the proc- 
ess is made up by either an electric 
motor or a steam turbine. 

Similar hot-gas turbine-expand- 
ers have been applied on tail gases 
in organic chemical processes. 
They are used to drive centrifugal 
compressors and recover power 
which otherwise would be wasted. 


Transportation and Storage 


Compression equipment has a 
number of other important uses 
including gas pipelines, liquefied 
gas storage, and tank-car unload- 
ing. Gas pipelines are used for the 
transmission of natural gas, ethyl- 
ene, acetylene, and the LPG gases 
including propane and _ butane. 
Most natural-gas transmission-line 
compressors operate with 300 to 
600 psi. suction pressure and 800 
to 1,200 psi discharge pressure. 

Compression equipment finds 
wide use in storing compressible 
fluids as a liquid in vessels, cylin- 
ders, tanks, tank cars, and tank 
trucks. Among the commercially 
important gases requiring the use 
of compression equipment for stor- 
age are acetylene, air, ammonia, 
butadiene, butane, isobutane, buty- 
lene, carbon’ dioxide, chlorine, 
ethylene, Freon-12, Freon-22, 
helium, hydrogen, hydrogen chlo- 
ride, hydrogen sulfide, methy] chlo- 
ride, nitrogen, nitrous oxide, oxy- 
gen, propane, propylene, and SO.. 

Tank car unloading compressors 
are common in unloading ammonia, 
propane, butane, butadiene, sty- 
rene, sulfur dioxide and other. vola- 
tile liquids from tank cars. These 
compressors in many cases pay for 
themselves solely from the extra 
amount of gas removed by evacu- 
ating residual vapor left in tank 
cars after being emptied of liquid. 


Vacuum Pumps 


Vacuum producers of many types 
ranging from diffusion pumps, to 
reciprocating vacuum pumps, are in 
use. Many chemical industry evacu- 
ations are accomplished by the use 
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of steam jet ejectors. These ejec- 
tors can furnish any required 
vacuum down to an absolute pres- 
sure of about 50 microns (0.050 
mm. Hg). For lower vacuums a 
mechanical high-vacuum pump or 
such a pump plus a diffusion pump 
is commonly used. The lowest prac- 
tical limit for standard reciprocat- 
ing vacuum pumps is 1.0 in. Hg 
aos., whereas rotary vacuum pumps 
are normally limited to around 6 in. 
Hg abs. for single-stage units. 
Two-stage vacuum pump units can 
get down to about 0.3 in. Hg abs. on 
blank suction. 


Trends in Compression 


Since the end of World War II 
the volume of product handled in 
single chemical process units has 
approached the order of magnitude 
of oil refining industry practice. 
This has resulted in the economic 
application of centrifugal compres- 
sors instead of reciprocating units 
in a number of installations. This 
trend toward large units is evident 
in some of the recently built ethyl- 
ene plants, ammonia plants, acetyl- 
ene plants, and soda ash plant 
expansions. Large volume does 
not automatically mean that cen- 
trifugal units are favored over 
reciprocating units but it does 
mean that consideration must be 
given to both types if an economical 
result is to be obtained. 

Numerous large-scale plants are 
still being built using reciprocating 
equipment. A delicate balance ap- 
pears to be involved between the 
advantage of smaller floor space 
and presumably lower maintenance 
costs obtained with centrifugal 
units; and the capacity and pres- 
sure flexibility inherent in recipro- 
cating units. 

In general, reciprocating com- 
pressors have an edge pricewise for 
handling compressible fluids at ca- 
pacities up to 10,000 cfm. The 
chart listing general areas of com- 
pressor application, if used in con- 
junction with the tabulation of gen- 
eral limits of compressors and 
vacuum pumps, gives a reasonably 
accurate indication of the types of 
compressing equipment which may 
be considered preliminarily. 

As a rough rule of thumb for 
process applications, a preliminary 
comparison of centrifugal machines 
with reciprocating units is desir- 
able if the volume of a gas stream 
at the pressure leaving the com- 
pressor is over 600 cfm. 
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Most chemical reactions take 
place more rapidly if the elements 
are under pressure—hence the wide 
use of compressors in the chemical 
and process industries. Since the 
compressor is so important in the 
process and, aside from utilities, 
may indeed be the only piece of 
equipment with moving parts, it 
should be selected most carefully. 

Proper selection should always 
stand the test of economics. This 
is not possible unless both the com- 
pressor manufacturer and the user 
have full knowledge of all the con- 
ditions and factors governing selec- 
tion. The intent of this article is 
to enumerate and discuss the im- 
portance of those factors, based on 
the experience of the compressor 
manufacturer. 

Compressors may be divided into 
two classes: the positive displace- 
ment type and the dynamic type. 
In the positive displacement class 
the reciprocating compressor is the 
best known and most widely used. 
Its counterpart in the dynamic 
category is the centrifugal com- 
pressor. Herein, our discussion 
will center around selection factors 
related to these two machines as 
leading units in these categories. 

In some instances, certain fac- 
tors dictate the use of one or the 
other machine, without question. 
In other cases all factors must be 
analyzed carefully in order to make 
a choice between the two types. 
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GAS PROPERTIES 


Gas Analysis 


In the selection of any compres- 
sor the starting point should be a 
complete and accurate description 
of the gas to be compressed. This 
is relatively simple if we have a 
pure, homogeneous gas such as H., 
N., CO, or NH;. In the case of com- 
posite gases, however, the correct 
percentages of the component gases 
plus any entrainment of liquids or 
solids must be reported very accu- 
rately. 

The gas composition is arrived 
at usually by analyzing the proc- 
ess. Presence of contaminants is 
known about because of experience 
with similar processes at some 
earlier date. 

The successful operation of a 
compressor depends greatly upon 
the reliability and thoroughness 
with which the gas is described to 
the compressor manufacturer. 
Many compressor troubles can be 
traced directly to elements or con- 
taminants in the gas which were 
not reported initially and for which 
no provision was made in the de- 
sign of the compressor, or in the 
installation. 

Gas analysis normally is stated 
in percent by volume which is 
synonymous with mole percent. One 
mole volume of any perfect gas 
measured at 14.7 psia. and 60 F. is 


equal to 379 cu. ft. The weight of 
this volume in pounds is numeri- 
cally equal to the molecular weight 
of the gas in question. 

The gas analysis is normally re- 
ported on the basis of dry gas. If 
the gas is partially or fully satu- 
rated with water vapor this should 
be reported also. From the gas 
analysis the average molecular 
weight, average compressibility, 
and the ratio of specific heats 
(e,/¢e.) is determined. 


Molecular Weight 


The molecular weight of a gas 
influences the type, design and per- 
formance of all compressors. At 
standard conditions of temperature 
and pressure, gas density is pro- 
portional to molecular weight. 

Since the density or weight of a 
gas varies with temperature, we 
shall use the term gravity or gas 
density synonymously with molec- 
ular weight for convenience. Let 
us examine the effect of gravity, or 
density on the two classes of com- 
pressors. 

Except for some change in effi- 
ciency due to valve losses, the 
reciprocating compressor is not af- 
fected by the molecular weight of 
the gas. Periodic changes in gas 
composition and density will have 
little influence. 

A reciprocating compressor han- 
dling a low density gas such as 
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hydrogen can operate with much 
higher valve velocities than when 
handling a high density gas such 
as Freon. The reason is that valve 
losses, a major factor in calculating 


compression efficiency, vary as the 
square of the velocity and directly 
as the density of the gas. 

Because of its basic concept, the 
centrifugal compressor can com- 


press a high density gas more 
easily than a low density gas. How 
gas density affects performance of 
a centrifugal compressor is ex- 
plained simply by likening a single 
molecule of hydrogen to a ping- 
pong ball and a single molecule of 
Freon to a golf ball, both of the 
same diameter. 

If each ball is attached in turn 
to a string of a given length, and 
is twirled about a fixed axis at a 
given velocity the tension in the 
string will be much greater when 
holding the golf ball than when 
holding the ping-pong ball. This 
tension corresponds to the pressure 
which is generated at the periphery 
of a single-stage wheel of a centrif- 
ugal compressor. Obviously, for 
equal peripheral speeds it will take 
many stages compressing hydrogen 
to equal the pressure created by a 
single stage compressing denser 
Freon. 

From this simple analogy you 
can see that, other things being 
equal, the lower the gas density the 
more complex and costly is the cen- 
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trifugal. This can be emphasized 
further by considering a centrif- 
ugal compressor to compress 15,000 
cfm. of gas from 14.7 psia. to 19.7 
psia. If the gas is air it will be a 
simple single-wheel centrifugal as 
illustrated in Fig. 1. 

Now should the gas be hydrogen 
it will require a multi-stage cen- 
trifugal, probably in two casings 
as illustrated in Fig. 2. The hydro- 
gen compressor, without the driver, 
would cost about eight times more 
than the air compressor. 

The influence of molecular 
weight or specific gravity on com- 
pressor selection can be illustrated 
in the refrigeration industry where 
the single-casing centrifugal com- 
presses large volumes of Freon for 
high-tonnage’ refrigeration. An 
equal amount of refrigeration us- 
ing low molecular weight ammonia 
would require a multiple-casing 
centrifugal or a very large recipro- 
cating machine. 

If the percentage of constituents 
in a composite gas varies from time 
to time so will the molecular weight 
and gravity. A centrifugal com- 
pressor to generate the desired 
pressure when handling the full 
fiow of such a gas would have to 
be designed for the lowest expected 
molecular weight or density. Excess 
pressure resulting from increased 
molecular weight would have to be 
reduced by throttling, change in 
speed, or by some other means. 


Ratio of Specific Heats 


The adiabatic compression ex- 
ponent, k,* which in a perfect gas 
is equal to the ratio of specific 
heats (c,/c.), is very important in 
the selection of a compressor. It is 
essential for calculating the theo- 
retical horsepower and the tem- 
peratures which result from heat 
of compression. 

Temperatures are important in 
a reciprocating compressor. High 
temperatures affect the lubricating 
qualities of oils and cause them to 
decompose, thus introducing ele- 
ments into processes which may be 
very undesirable or dangerous. 
Consequently, a greater number of 
stages may be used to hold tem- 
peratures per stage within desired 
limits, even though the additional 
stages may have little or no effect 
on horsepower. 

Theoretically, a gas with low k 
value can be compressed with much 
higher ratios of compression per 
stage, yet still hold temperatures 
within desired limits. Unfortu- 


*Normally k varies between 1.67 for the 
monatomic gases, through 1.4 for diatomic 
gases and 1.33 for polyatomic gases, to 1.1 
for high molecular weight organics. How- 
ever, the exact value is affeeted by tem- 
perature and _ pressure. Furthermore, 
while the k value is used in the calculation 
of theoretical adiabatic compressions, in 
actual compressions a polytropic exponent 
” must be substituded for k, which serves 
to express one measure of the imperfec- 
tion of the actual process as compared 
with the theoretical. The polytropic ex- 
ponent » will always have a higher value 
than k in any given compression.—Editor. 
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nately, full advantage cannot be 
taken of this factor. The same 
characteristic which affects tem- 
perature also affects volumetric 
efficiency. With normal cylinder 
clearances it may become un- 
economic te compress to high ratios 
because of the great reduction in 
volumetric efficiency. Fig. 3 will 
illustrate how the k value affects 
volumetric efficiency of a typical 
reciprocating compressor. 

In a centrifugal compressor the 
ratio of specific heats (k value) 
has marked influence on the design 
for the following reasons. 

Assume that a single wheel com- 
presses alternately two gases of 
equal density, one having a k factor 
of 1.1, the other a k factor of 1.4. 
As compression takes place tem- 
perature increases less for the gas 
with the 1.1 k factor than for the 
gas with the 1.4 k factor. Con- 
sequently, the average density or 
specific gravity of the low k-factor 
gas will diminish less than that of 
the high k-factor gas. The result 
is that the pressure generated by 
the single wheel under these 
identical conditions of peripheral 
speed and volume at inlet will be 
Jess for the high k-value gas than 
for the low k-value gas. 


Compressibility 


Compressibility is a term used to 
describe the deviation of a gas 
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from the perfect gas laws and is a 
very important factor in the design 
of all high-pressure compressors. 
Reduced to its simplest terms the 
volume of gas to be handled by each 
stage of compression, be it re- 
ciprocating or centrifugal, is equal 
to the volume calculated by the 
perfect gas laws multiplied by the 
compressibility factor, Z, at the 
particular pressure and tempera- 
ture conditions. 

In the case of either a single- 
stage reciprocator or a single-stage 
centrifugal, the design problems re- 
sulting from compressibility of a 
gas are relatively simple. The 
volume to be handled by this single 
stage can be accurately calculated 
at suction conditions. 

On multi-stage reciprocators and 
centrifugals, the volumes must be 
calculated for each succeeding 
stage. If the volumes are calculated 
incorrectly the interstage pressures 
will be higher or lower according 
to the margin of error. In this 
manner, compressibility affects the 
proper proportioning of each stage 
of a centrifugal and the piston dis- 
placement of each stage of a re- 
ciprocating compressor. 


Moisture Content 


The moisture content of any gas 
is very important in the selection 
and design of a compressor. Let us 
assume that a given quantity of 


air, pounds per minute or second, 
is required to supply oxygen for 
a process. The quantity of air is 
usually stated as dry air. 

Under normal atmospheric condi- 
tions at sea level there is no such 
thing as dry air. There is always 
some moisture content and this 
relative humidity changes’ the 
specific volume of the air. Thus at 
the same temperature and pressure, 
the specific volume increases with 
a rise in the relative humidity so 
that more total volume of gas must 
be handled in compressing a pound 
of air. 

Unless the compressor, be it re- 
ciprocating or centrifugal, is de- 
signed for an intake volume that 
compensates for the relative hu- 
midity the desired quantity of dry 
air or oxygen will not be obtained 
for the process. Each stage of a 
reciprocating or centrifugal com- 
pressor must, therefore, be de- 
signed to handle the volume of air 
or gas coming to that stage. And 
that volume must be more than the 
volume of the dry gas in proportion 
to the moisture content. 

Moisture in gases may be water 
vapor, as in the case of a gas which 
has passed through a water scrub- 
ber, or it may be other condensibles 
related to the gas being handled. 
In either case moisture content of 
any gas must be taken into con- 
sideration in the selection and de- 
sign of a compressor. 


Corrosiveness 


It is obviously important to know 
if any corrosive elements are 
present in a gas. This information 
should be both qualitative and 
quantitative. 

Corrosive elements are important 
in selecting construction materials 
for both reciprocating and centrifu- 
gal compressors, design and con- 
struction materials of seals for 
centrifugal compressors and lubri- 
cants for reciprocating compres- 
sors. Even slight corrosion can 
produce corrosion fatigue and 
failure of parts in either type of 
compressor when these parts are 
subject to high cyclic stresses. 


Contaminants 


A great many compressors serv- 
ing the chemical and process in- 
dustries must handle gases which 
contain various contaminants. 
Often the seriousness of these 
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contaminants is not recognized 
until the machines are installed and 
operating. If the operator has had 
previous experience with such con- 
taminants he should warn the de- 
signer of their presence. 

A contaminant could be reported 
in the gas analysis in trace 
amounts. Even minute quantities 
of substances such as sulfur com- 
pounds and chlorides can cause cor- 
rosion or other mechanical diffi- 
culties. Contaminants may be 
particles or slugs of water, parti- 
cles of catalyst in refinery units, 
solids which are formed from gas 
constituents under process condi- 
tions of pressure and temperature, 
or that originate from many other 
sources, 

In a reciprocating compressor 
abrasive solids may cause wear of 
valves, pistons, rings, cylinder 
bores, packing and piston rods, all 
of which result in high mainte- 
nance. Solids passing through a 
centrifugal compressor can erode 
impellers and casings severely. 
Contaminants of this nature can 
and should be removed from the 
gas stream before the gas reaches 
the compressor. 

The compressor industry, in ap- 
plying air compressors for air 
power in industrial plants has long 
recognized the effect of contami- 
nants in atmospheric air, be they 
dirt, sand or corrosive fumes from 
chemical processes. Use of efficient 
filters and the proper location of 
compressor intake connections has 
largely eliminated the troubles 
which can result from these condi- 
tions. 


Limiting Conditions 


In the selection and design of a 
compressor it is important to know 
of any limiting temperature or 
pressure conditions. For example, 
in the compression of dry chlorine 
gas, whether in a carbon-ring re- 
-ciprocating compressor or in a 
centrifugal machine, the tempera- 
tures should be kept below ap- 
proximately 250 F. Otherwise, the 
chlorine will become chemically 
active and, in the presence of iron 
or steel, ferric chloride will form 
readily. 

In_ oil-lubricated compressors 
handling air for oxygen plants, ex- 
perience indicates that theoretical 
temperatures per stage should not 
exceed approximately 330 F. Above 
this temperature some of the 
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lubricating oil will crack releasing 
hydrocarbon derivatives which are 
difficult to remove from the air. 
However, if not removed they will 
create a serious hazard in oxygen 
columns. 

Some gases become very unstable 
under high-temperature conditions. 
Therefore, it is important that the 
effect of temperature and pressure 
on any gas be stated clearly. 

All of the foregoing factors af- 
fect the selection and design of a 
compressor. A compressor, either 
reciprocating or centrifugal, is 
purchased for one thing only, i.e., 
to handle a compression problem. 
The end result is what counts. But 
the end result cannot be reached 
to the highest degree unless all 
factors are known and the compres- 
sor selected and designed accord- 
ingly. 


PROCESS CONDITIONS 


Data which are established by 
the process affect the selection and 
operation of the compressor. It 
should be possible to develop the 
process conditions on either a 
calculated basis or a reasonable 
assumption. Sources of such in- 
formation are flow sheets, calcu- 
lated chemical requirements, pre- 
vious installations, and various 
other methods used by chemists 
and chemical engineers to develop 
the data for a complete chemical 
process, 

We will take up the various con- 
ditions established by process re- 
quirements and explain how they 
affect selection of the most suitable 
compressor. 


Flow Rate 


In any compression problem it is 
obvious that for a given compres- 
sion ratio the flow rate to be 
handled establishes the physical 
size of the equipment under con- 
sideration. Flow rate of a gas can 
be expressed in several ways: mil- 
lion cu. ft. per day; standard cu. 
ft. per minute; cfm. referred to in- 
take conditions; pounds per hour; 
pounds per minute; moles per hour, 
etc. All units should be identified 
properly so that conversion can be 
made readily from one terminology 
to another. 

The flow rate definitely in- 
fluences selection. If 100,000 cfm. 
of gas must be compressed at near- 
atmospheric suction conditions, a 
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centrifugal compressor almost 
certainly would be used for the 
lower stages of compression. If the 
final discharge pressure is quite 
high, for example 5,000 psi., the 
upper stages of compression would 
be handied by reciprocating com- 
pressors. 

Where the centrifugal leaves off 
and the reciprocating compressor 
takes up the job would depend upon 
the gas density, type of regulation 
required, etc. If, on the other 
hand, 100 cfm. of gas must be 
compressed to 5,000 psi. discharge 
pressure a reciprocating compres- 
sor would most certainly be used 
for the whole range. 

These extremes are mentioned as 
examples only and indicate that the 
quantity of gas being handled is 
significant in selecting the type of 
compressor. 

The variation in flow rate from 
maximum to minimum can like- 
wise affect the selection. If the 
process requires a change in flow 
rate from the maximum down to 
or near zero, the reciprocating 
compressor can do it with a reason- 
able sustained efficiency. It is done 
by clearance pockets, suction valve 
lifters, or speed change in the case 
of a reciprocating steam-engine 
drive. 

With the centrifugal compressor, 
operation cannot be obtained below 
the pumping point which ordinarily 
is between 50 and 75% of rated 
capacity. Therefore, when you give 
a compression problem to a com- 
pressor manufacturer you should 
include the complete range of ex- 
pected capacity and pressure condi- 
tions to assure selection of the 
proper compressor. 


Temperature 


The temperature of a gas coming 
to a compressor must be known 
for several reasons. If the quantity 
of gas or flow rate is given in terms 
of some standard conditions you 
must know the actual inlet tem- 
perature. Then the capacity can be 
corrected, referred to intake condi- 
tions at the compressor. 

Incidentally, in both reciprocat- 
ing and centrifugal machines the 
compressor recognizes only capac- 
ity at the actual inlet conditions. 
Therefore, compressors are rated 
in these terms. 

The actual conditions can be 
converted to standard conditions 
for reference so long as you keep 
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in mind that conditions at the com- 
pressor intake are the only ones 
that the compressor can actually 
recognize, 

Each type of compressor has 
some practical limits as to the 
maximum or minimum gas tem- 
peratures that can be handled. For 
example, the centrifugal compres- 
sor has been used quite successfully 
as a hot gas circulator to compress 
and recirculate gas at temperatures 
as high as 800 F. With our present 
known lubricants, such tempera- 
tures are impractical if not com- 
pletely impossible in a reciprocat- 
ing compressor. 

If the flow rates are too low to 
be practical for the centrifugal 
compressor and the reciprocating 
compressor must be fitted into the 
process it can be done only by cool- 
ing, compressing and reheating the 
gas. 

Reciprocating compressors are 
being operated successfully with 
suction temperatures below minus 
100 F., but these low suction tem- 
peratures again create a lubrica- 
tion problem. Insofar as mechanical 
operation is concerned, the centrif- 
ugal compressor is less affected by 
high or low temperature extremes 
than is the reciprocating type com- 
pressor. 

Hydraulically, the centrifugal 
compressor is affected much more 
by temperature than is the re- 
ciprocating machine. For example, 
a centrifugal compressor designed 
for a given capacity and pressure 
with 70 F. inlet air would not 
deliver the desired pressure if the 
suction temperature were increased 
to 100 F. (a decrease in density). 

Conversely, it would deliver ex- 
cess pressure if the temperature of 
the air at suction were reduced to 
30 F. (an increase in density). Con- 
sequently, the centrifugal compres- 
sor must be designed to deliver the 
desired capacity and pressure under 
the maximum inlet temperature 
conditions. 

Gas temperature at the inlet of 
any stage of reciprocating compres- 
sors is important. It affects horse- 
power, capacity and final discharge 
temperature of that particular 
stage. Lubrication may be affected 
by discharge temperature. 


Inlet and Discharge Pressure 


Inlet and discharge pressures are 
very important in a compression 
problem, yet when they vary the 
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magnitude of the effect is seldom 
realized. 

On reciprocating compressors, 
particularly multi-stage machines, 
the most common error is to as- 
sume that a small change in suc- 
tion pressure makes very little 
difference. It must be remembered 
that once a multi-stage reciprocat- 
ing compressor is proportioned, 
lowering the suction pressure while 
maintaining the discharge pres- 
sure, will lower the over-all horse- 
power, lower the _ differential 
pressure on all stages except the 
last stage, increase the differential 
on the last stage and very often 
the horsepower of the last stage. 

Conversely, if we raise the suc- 
tion pressure to the first stage we 
raise the horsepower of the com- 
plete machine, raise the differential 
in pressure on all stages up to the 
last stage, lower the differential 
on the last stage and probably 
lower its horsepower. 

If a 6-stage compressor designed 
for 15 psia. intake and 5,000 psi. 
discharge had the suction pressure 
raised to 20 psia. the increase in 
horsepower would be approximately 
25%. All intercooler pressures 
would exceed the design point and 
cause safety valves to blow. 

In centrifugal compressors, if the 
suction pressure is raised the dis- 
charge pressure will exceed the 
design point, the horsepower will 
increase, and excess pressure will 
have to be throttled out. If the 
suction pressure is lowered, the 
centrifugal will not compress to the 
desired discharge pressure. There- 
fore, it is most important to the 
compressor manufacturer and to 
the user that the suction and dis- 
charge pressures be established ac- 
curately. 

Discharge pressures have con- 
siderable bearing on the selection 
of the type of compressor. Centrif- 
ugal compressors in high horse- 
power ranges are now operating at 
pressures above 2,000 psi. This is 
an exceptional application, how- 
ever. 

Low compression ratios with 
reasonable capacities favor the 
centrifugal, whereas, high compres- 
sion ratios and higher pressures 
favor the reciprocating machine. 
One couldn’t attempt to define the 
borderline in pressure between re- 
ciprocating and centrifugal com- 
pressors because there are too 
many other factors to be considered 
when making the choice. 


Interstage Pressure 


In some multi-stage process com- 
pressors the interstage pressure is 
set by the process. This may be for 
washing out undesirable elements, 
adding gas, or for carrying out 
chemical reactions which change 
the nature of the gas. 

It is very important that these 
interstage pressures be stated in 
very definite terms. Also, it is im- 
portant that the process engineer 
determine and state the permissible 
variation of these pressures to give 
the compressor manufacturer more 
flexibility in the design of the com- 
pressor. 

A good example of an interstage 
pressure being held for washout 
is in some synthetic ammonia plants 
where CO, is present with the 
nitrogen and hydrogen in the 
initial stages of compression but is 
removed before going through the 
final stages. An example of gas be- 
ing added is in dry ice plants where 
flash-back gas is injected between 
stages and recompressed to process 
pressure. 


Heat Balance 


This is an item which comes 
from the process itself and gen- 
erally speaking does not directly 
affect the compressor but does have 
a bearing on the selection of the 
driver. 

To illustrate, let us assume that 
a large chemical plant requires a 
certain quantity of exhaust steam 
to reach a proper heat balance. At 
the same time, this plant may want 
compressed air to be used either in 
process or for some fixed applica- 
tion within the plant. 

The rest of the compressor equip- 
ment in the plant may be electric 
driven but the requirement for both 
exhaust steam and compressed 
air dictate the use of a steam- 
driven compressor. This might be 
either a turbine-driven centrifugal 
if within the centrifugal capacity 
and pressure range, a steam-en- 
gine-driven reciprocating compres- 
sor, or a steam-turbine-driven 
reciprocating compressor. The final 
selection depends upon many 
factors all of which must be con- 
sidered. 

Another example is found in the 
ammonia oxidation process for ni- 
tric acid where waste gas available 
under considerable pressure can be 
used to drive power-recovery tur- 
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bines, thereby, materially reducing 
the power from other sources. 
Generally speaking, if choice of 
driver is dictated by the available 
source of power, the heat balance, 
waste gas or any other factors in 
the plant or process, that compres- 
sor which best fits the driver should 
receive first consideration. In other 
words, the centrifugal always re- 
ceives first consideration if for any 
reason the driver must be a tur- 
bine. The reciprocating compressor 
should probably always receive 
first consideration if driver is to be 
an electric motor. Reason is that 
the majority of motor-driven re- 
ciprocating compressors can _ be 
direct driven, whereas, most motor- 
driven centrifugal compressors re- 
quire a speed-increasing gear. 


Flowsheet 


The compressor manufacturer 
also can select and apply a compres- 
sor better if a general flowsheet of 
the process can be provided. Then 
there can be a complete understand- 
ing of the function of the compres- 
sor in the process. 


Soil and Foundation 


Soil and foundation conditions 
must be considered in the selection 
of a compressor and, in some in- 
stances, this dictates the type of 
machine. A centrifugal compressor 
operates without producing un- 
balanced forces. The foundation 
need be sufficient only to support 
the dead-weight load but with 
adequate stiffness to maintain 
alignment. Naturally, for a centrif- 
ugal compressor less foundation 
mass will be needed on good soil 
than on poor soil. 

The reciprocating compressor, 
regardless of type, has certain un- 
balanced forces, couples, etc., which 
have to be taken into consideration. 
In the majority of plant locations 
if the soil will support a modern 
chemical plant there will be little 
difficulty installing foundations 
adequate for the reciprocating com- 
pressor. 

The type of reciprocating com- 
pressor most widely applied today 
in chemical and process plants is 
designed specifically for a minimum 
of unbalanced forces. Generally, a 
foundation which will support the 
deadweight load of the compressor 
and maintain alignment of the 
compressor and driver will have 
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. . . COMPRESSOR SELECTION 


Operating Expense of Transmission Station 
Compressor Equipment, 1952—Table 1 


Total 
Compressor Hp. Equipment, Dollars 


139,200 
130,745 
206,880 
140,620 
104,975 


Company 


Mich. Wisconsin Pipeline Co. 

Hope Natural Gas Co............ 

El Paso Natural Gas Co.. 

Cities Service Gas Co... . 

Mississippi River Fuel Corp. 

Natural Gas Pipe Line Co. of 
America 

Northern Natural Gas Co... 

Panhandle Eastern Pipe Line Co. 

Southern Natural Gas Co.. 

Tenn. Gas Transmission Co... 

United Gas Pipe Line Co. 

eS a ee 

Pacific Gas & Elect. Co........... 

ees SS en nee eee 

Equitable Gas Co 

Atlantic Seaboard Corp 


154,000 
241,920 
269,280 
135,220 
471,820 
128,700 
12,091 
51,670 
40,670 
26,995 
20,000 


One Year 

Maintenance 

Expense/Hp. 
$3.62 
5.74 
2.82 
3.74 
2.80 


Total Maintenance 
Expense of Station 


504,156 
750,432 
584,387 
526,099 
294,389 


2.73 
3.82 
3.47 
1.84 
2.85 
1.79 


420,476 
924,919 
854,180 
249,118 
344,113 
930,119 

53,246 
182,754 
182,133 

76,201 

63,663 


Note: Federal Power Commission statistics for natural gas companies, 1952. 


adequate mass to absorb the small 
unbalanced forces that may be 
present. 

If there is a bad soil condition, 
however, it is important that the 
compressor manufacturer know 
about this condition when selecting 
the compressor, whether centrif- 
ugal or reciprocating. 


FINAL SELECTION 


In recent years there has been 
much debate on the merits of the 
centrifugal vs. the reciprocating 
compressor. It has been stated that 
the centrifugal compressor is in- 
vading the reciprocating field, im- 
plying that they are competitors. 
The writer takes an entirely dif- 
ferent view. The reciprocating and 
centrifugal compressors are not 
competitors, they complement each 
other. 

The tremendous expansion in the 
process and other industries dur- 
ing recent years has resulted in 
some rather amazing applications 
of both reciprocating and centrif- 
ugal compressors, as measured by 
our knowledge and experience of 
20 years ago. 

Some compression problems have 
been presented which would have 
been economically impossible to 
solve without the centrifugal com- 
pressor. Other compression prob- 
lems have been solved best by a 
combination of the two machines. 
Still other problems can only be 


solved with reciprocating compres- 
sors. 

Therefore, within the limitations 
of their respective designs choice 
between a centrifugal compressor 
or a reciprocating compressor be- 
comes a question of economics. The 
factors, of course, are first cost, 
installation cost, source of power, 
type of driver, maintenance, avail- 
ability, etc. Many of these have 
been discussed in the foregoing. 

Engineers are trained basically 
to be factual. But being human, 
they are guilty at times of wishful 
thinking, or use of generalized in- 
formation or wrong opinions to 
justify a decision. 

The unusual interest in the cen- 
trifugal compressor is quite under- 
standable. It is newer in concept 
and the engineer’s inherent desire 
for rotary motion is here to stay. 
The centrifugal compressor needs 
no false assumptions to justify its 
place, nor do the manufacturers of 
centrifugal compressors wish to be 
pushed into applications which are 
basically unsound. 


Maintenance 


The most outstanding misconcep- 
tions among engineers evaluating 
reciprocating vs. centrifugal com- 
pressors are that maintenance is 
high on a reciprocating compressor 
(false) and that the availability 
of a reciprocating compressor is 
low (false). 





It is generally conceded that 
when a centrifugal compressor and 
a reciprocating compressor handle 
identically the same gas, under ex- 
actly the same terminal pressure 
conditions on the same application, 
maintenance will be less on the 
centrifugal compressor than on the 
reciprocating compressor. As com- 
pression problems become more dif- 
ficult maintenance on both ma- 
chines increases and _ probably 
becomes more nearly equal. How- 
ever, within its range the centrif- 
ugal should always show less 
maintenance than the reciprocator. 

It must not be overlooked that 
the designers of reciprocating com- 
pressors have not been idle. The 
threat of the centrifugal has not 
been nearly so serious as the threat 
from other manufacturers of re- 
ciprocating compressors. Each 
manufacturer has, therefore, tried 
to improve his product and the 
modern reciprocating compressor is 
a very reliable machine. Just how 
reliable is shown by specific operat- 
ing records. 

Within recent years we have 
found some engineers evaluating 
maintenance on reciprocating com- 
pressors as high as $12/hp./year, 
and in one case up to $22/hp./year. 


This latter figure on the face of it 
is ridiculous, but what are the 
facts? 

Probably the most rugged serv- 
ice for any heavy-duty reciprocat- 


ing compressor is that of a 
gas-engine-driven compressor on 
natural gas pipelines. Fortunately, 
this is an application on which 
facts are available. 

All natural gas pipelines in the 
U.S. operate under the jurisdiction 
of the Federal Power Commission 
and yearly statistical data are 
published for all these pipelines. It 
is on these data that the income 
of the pipeline is based. 

The total cost of operating a 
pipeline is broken down into its 
various elements, including the 
maintenance of the compressor 
pumping stations. Pumping station 
maintenance is given in Table I. 

The total maintenance cost of all 
compressor stations for all pipe- 
lines divided by the total installed 
horsepower gives an average main- 
tenance figure of $3.18/hp./year. 
Naturally, most of the maintenance 
cost is chargeable directly to the 
engine-driven compressors. But 
there is miscellaneous equipment 
that requires some maintenance. 


So it is fair to assume that the 
average maintenance chargeable to 
the complete engine-driven com- 
pressor would be $3/hp./year. 

The ratio of power-end mainte- 
nance to the compressing-end 
maintenance can be rated con- 
servatively at 5 to 1. On this basis 
the average power-end maintenance 
is $2.50/hp./year and the compres- 
sing-end maintenance 50¢/hp./- 
year. 

In the modern motor-driven re- 
ciprocating compressor frame-and- 
running-gear maintenance is 
practically nil. For the sake of ar- 
gument a fair figure to charge for 
maintenance against motor-driven 
reciprocating compressors is double 
that of the air end, or $1/hp./year. 

This we believe to be an outside 
figure in any well-kept and intel- 
ligently operated plant. It is a long 
way from the $12 figure that we 
found one engineer had adopted. 
No machinery will withstand delib- 
erate abuse and only such treat- 
ment or outright neglect could 
produce costs in the $12 range. 

To substantiate the foregoing 
maintenance figure of $1/hp./year 
accurate records are presented for 
a compressor installation in a large 
manufacturing plant. This installa- 
tion is composed of five compressors 
totaling 4,450 hp. which were in- 
stalled in 1929. These compressors 
have operated from 1929 to date 
an average 16 hr./day, 300 days/- 
year, except from 1940 to 1946 
when they operated 24 hr./day, 300 
days/year. 

From carefully kept records the 
maintenance cost per year over the 
last five years of operation was $3,- 
300 per year. It should be em- 
phasized that this record is for 
machines which today are 25 years 
old. This maintenance consisted of 
$300 for parts and $3,500 for 
labor, indicating that replacement 
parts on compressors are at a 
minimum after 25 years of operat- 
ing and that the maintenance cost 
is well under the $1/hp./year. 

This plant is operated with two 
men per shift. There are many 
other plants in this country which 
could equal this record. 


Availability of Reciprocators 


The availability of the compres- 
sor in any process plant is very 
important. The plant is built to 
turn out a product. Loss of product 
during down time is often more 





important than the cost of repairs. 
Here are some availability figures 
taken from the record. 

Plant A—A 15,000 psi. synthetic 
ammonia plant. The availability 
factor is better than 984% since 
it was put on stream about five 
years ago. 

Plant B—Three 1,750 hp. syn- 
chronous-motor-driven air compres- 
sors in a large industrial plant. No 
forced shutdown in three years of 
operation. Compressor valves are 
cleaned once a year. 

Plant C—A 125 hp. two-stage air 
compressor ran 30,000 hr. without 
a valve failure and 60,000 hr. 
without a bearing failure or adjust- 
ment. 

Plant D—Seventeen 2,000 hp. 
gas-engine-driven compressors, 
three-stage machines with a total 
of 784 valves, ran six months with 
only two valve failures. 

Many other examples could be of- 
fered but the point to emphasize is 
that the modern reciprocating com- 
pressor is a highly reliable piece of 
equipment. When we evaluate the 
centrifugal vs. the reciprocating 
compressor, factors other than 
maintenance and availability should 
be considered in making the choice 
for a given job. Most of these 
factors we have discussed previ- 
ously, except first cost and power 
cost. 


First Cost 


There is no formula for estab- 
lishing the relative cost of the 
centrifugal compressor vs. the re- 
ciprocating compressor. As has al- 
ready been established, if volume, 
pressure, k factor and all other 
factors are the same then gas 
density can influence greatly the 
cost of the centrifugal but have 
little effect on the reciprocator. 
For a comparison it is, therefore, 
necessary to select one gas. 

Fig. 4 gives the relative cost of 
the reciprocator vs. the centrifugal 
motor-driven air compressor, com- 
plete with driver, at three different 
discharge pressure levels with 
atmospheric intake of 14.7 psia. 
Shown also are the relative floor 
space requirements and cubic feet 
of foundation. 

Since lower gravity gases have 
little or no effect on the recipro- 
cator but do have a decided effect 
on the centrifugal, the comparison 
will be less favorable to the centrif- 
ugal as gas gravity is reduced. 
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If the source of power is steam 
instead of electricity, the com- 
parison is more favorable to the 
centrifugal because the drive is 
direct from the turbine. The re- 
ciprocator must have either a steam 
engine drive or turbine gear drive, 
both of which are more costly than 
direct-coupled turbine or electric 
motor. 


Power Cost 


The cost of power, regardless of 
the source, is always an important 
consideration in the selection of a 
compressor. Except at very low 
ratios of compression, the centrif- 
ugal compressor is inherently less 
efficient than the reciprocating 
compressor. 

Fig. 5 illustrates the relationship 
in compressors rated 10,000 cfm. 
at intake. In one case the intake 
is atmosphere at 14.7 psia. and in 
the other case the intake is at 40 
psia. When the centrifugal is 
selected the higher horsepower 
must be offset by lower installed 
cost or other application advan- 
tages. 

It can be repeated that very large 
volumes, low ratios of compression, 
and low final pressures favor the 
centrifugal compressor. No one 
today would think of using the re- 
ciprocating compressor for blast 
furnace blowing. Conversely, 
higher ratios of compression, 
higher terminal pressures favor 
the reciprocating compressor. The 
highest pressure centrifugal to 
date operates at conditions com- 
parable to those of a very moderate 
pressure reciprocator. 

Reciprocating compressors for 
pressures as high as 5,000-6,000 psi. 
are considered as medium pressure 
machines. They are operated at 
normal rotative and piston speeds, 
and have maintenance and availa- 
bility comparable to that of the 100 
psi. two-stage air compressor. Re- 
ciprocating compressors have been 
built for pressures as high as 35,- 
000 psi. 

As capacities increase along with 
pressures, a combination of centrif- 
ugals and reciprocators may prove 
to be the best solution with the 
centrifugal handling the gas at 
the lower pressures to eliminate 
very large cylinders and the re- 
ciprocator taking the gas on up to 
the higher pressures. 

Although reciprocating compres- 
sors as large as 6,000 hp. are pres- 


ently being manufactured, ma- 
chines of this size are the exception 
rather than the rule. A 1,000 hp. 
reciprocating compressor is still a 
large compressor, in fact well above 
the average horsepower of all re- 
ciprocating compressors. A 1,000 
hp. centrifugal compressor is con- 
sidered a relatively small machine. 

The solution of any problem first 
requires that the problem be stated 
in its entirety. The writer believes 
that the best solution to a compres- 
sion problem can be obtained by 
presenting the complete problem 
to the compressor manufacturer. 
Then let him offer his best solu- 
tion, be it reciprocator, centrifugal 
or a combination of the two. 

In borderline cases, and there 
will be many, it is assured that 
companies which manufacture only 
centrifugal compressors and those 
which manufacture only reciprocat- 
ing compressors will each submit 
their best proposition. Those manu- 
facturers who build both types of 
machinery, and there are several, 
will submit alternate propositions 
setting forth therein advantages of 
both. By this approach, the pur- 
chaser stands to gain through the 
combined thinking of the compres- 
sor industry. 

The writer appreciates contribu- 
tions to this article from the fol- 
lowing men in the Ingersoll-Rand 
Co.: Mr. T. W. Chapman, Turbo 
Blower Dept.; Mr. W. W. Paschke, 
Compressor Engineering Dept.; 
Mr. R. W. Kiebler, Compressor 
Engineering Dept. 
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Steam Jet Ejectors 


Robert Frumerman 


Most widely used among indus- 
trial jet pumps is the steam-jet 
ejector. It has low first cost, low 
maintenance cost, simple design, no 
moving parts and requires little 
space. 

Ejectors are easy to operate. 
Difficulties encountered most com- 
monly are wet steam or insufficient 
steam pressure, both simple to 
correct. 

Because there are no moving 
parts, maintenance is insignificant 
and parts are replaced infrequently. 
New parts are easy to install. 

Operating costs for ejectors, on 
an annual basis, are usually much 
greater than installed equipment 
cost because initial cost is low and 
steam consumption is high. Also, 
multi-stage ejectors operating with 
intercondensers require appreciable 
quantities of water. 

Applications for ejectors exist in 
every vacuum process. Some are 
listed in the accompanying table. 


Velocity-Pressure Change 


Jet pumps are unique among com- 
pressors in two respects: the prime 
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mover and compressor are one unit 
and the working fluid mixes with 
the fluid being compressed. 

In Fig. 1 is a sectional view of 
a single ejector stage. Motive fluid, 
such as high-pressure steam or air, 
is expanded to low suction pres- 
sure through a convergent-diver- 
gent nozzle. 

This essentially isentropic expan- 
sion converts much of the pressure 
head to velocity head. You can vis- 
ualize the energy involved when you 
realize that the motive fluid in a 
high-vacuum ejector may leave the 
nozzle at ten times the velocity of 
sound. 

Motive fluid and fluid entrained 
from the suction inlet mix at con- 
stant pressure in the suction cham- 
ber. During mixing, the jet stream 
gains weight but loses some ve- 
locity. 

The stream then enters the ven- 
turi-shaped diffuser where most of 
the remaining velocity head is con- 
verted back to pressure. Pressure 
at the ejector discharge is lower 
than the motive-fluid inlet pressure, 
yet greater than the suction pres- 
sure. 


An ejector consists of one to six 
stages in series, each stage per- 
forming a part of the compression 
work. The compression ratio of any 
stage is limited to 10 for low vac- 
uum-stages or 20 for high-vacuum 
stages. Practically speaking, a stage 
is usually operated lower than these 
upper limits to achieve economy of 
steam consumption. 

A bar chart of practical suction 
pressure range for any number of 
stages is shown on p. 197. This is 
intended only as an application 
guide, and does not represent the 
maximum attainable limits. 


Operating Traits 


An understanding of ejector per- 
formance characteristics is ob- 
tained through a knowledge of its 
component behavior. The diffuser 
follows the same theory as flow 
nozzles. It may be classified accord- 
ing to whether the fluid flowing 
makes the transition between sub- 
sonic and sonic velocity or whether 
all flow is subsonic. 

According to flow theory, transi- 
tion between sonic and subsonic 
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. .. STEAM EJECTORS 





Trickle or torrent of gas or air is pumped by ejectors. (Fig. 2) 


flow occurs at some minimum (crit- 
ical) pressure ratio, in this case the 
ratio of the ejector’s maximum 
stable discharge pressure to suction 
pressure. 

Subcritical ejectors have com- 
pression ratios less than two. They 
are used only as single stages, have 
many operating variables which 
yield a performance map rather 
than a unique characteristic curve. 

An ejector operating with a com- 
pression ratio above the critical 
pressure ratio is more constrained 
in its degree of operating freedom 
and has a typical characteristic 
curve as shown in Fig. 3. All the 
following discussion will be confined 
to this type. 

When operating stably, each 
stage has a fixed suction pressure 
for a given weight flow of the 
same entrained fluid. This relation- 
ship is so well defined that ejectors 
are occasionally used to meter loads 
in field installations using the 
calibration curve for known loads. 

Stability occurs when neither an 
increase in motive fluid pressure 
nor a decrease in back pressure ‘will 
lower the suction pressure further 
under constant load (weight flow of 
entrained fluid). In other words, 
an ejector is stable when discharg- 
ing to a pressure less than its maxi- 
mum stable discharge pressure. 
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Most ejectors have two maximum 
stable discharge pressure curves. 
If an ejector is operating stably 
and its discharge is throttled, the 
back pressure will increase to some 
point where the suction pressure 
will suddenly rise and fluctuate. 
This is the “break” back-pressure. 

Now, if the back-pressure is re- 
duced slowly by opening the dis- 
charge throttle valve, another point 
will be reached where the suction 
pressure returns to its initial low 
value and pressure fluctuations 
cease. This point is called the 
“pick-up” back-pressure and is less 
than “break” back-pressure. 

Ejectors should be designed to 
operate at less than pick-up back- 
pressure. Then a momentary break 
in operation due to wet steam or 
fluctuation in steam pressure will 
not prevent a return to stable op- 
eration. 

When ejectors are operated in 
series as a multi-stage machine, the 
maximum stable discharge pressure 
of each stage must be greater than 
the corresponding suction pressure 
of the following stage. 

From tests on a typical two-stage 
ejector, the suction pressure of each 
stage is plotted against load to the 
first stage, Fig. 4, Curves 1 and 2. 
When the suction pressure of the 
second stage, Curve 2 exceeds 


the maximum stable discharge 
pressure of the first stage, Curve 3, 
the first stage will be operating un- 
stably, points A, A’. In other words, 
suction pressure of the second stage 
will exert back pressure on first 
stage discharge forcing it to reach 
break back-pressure. 

The “carry-out” of the unit re- 
fers to how far the first stage will 
operate along its stage characteris- 
tic, Curve 1, before the break 
occurs. 

Carry-out of the first stage may 
be improved from Point A of Curve 
1 to Point B by either of two meth- 
ods. One is to increase the first 
stage maximum stable discharge 
pressure from Curve 3 to Curve 3a, 
by designing for higher steam con- 
sumption. Operationswise,  dis- 
charge pressure can be improved 
somewhat by increasing the motive 
steam pressure (and flow). How- 
ever, more than 5-10% increase in 
steam flow reduces capacity because 
the diffuser becomes choked. 

If there is no intercondenser be- 
tween stages, the second stage must 
be designed and built to handle the. 
increased flow of steam. Capacity 
of a stage cannot be altered ap- 
preciably by operating variables. 

The second method for improv- 
ing carry-out of the first stage is to 
merely increase capacity of the 
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HANDLING COMPRESSIBLE FLUIDS . . . 


second stage from Curve 2 to 2a. 
With either the first or second 
method there will be a higher over- 
all consumption of steam. 

Curve 3 of Fig. 4 shows the first 
stage discharge pressure falling 
off rapidly at no load. If Curve 8 
dipped below Curve 2 (1st stage 
discharge pressure is less than 2nd 
stage suction pressure), the ejector 
would be unstable at shut-off. 

Sometimes, this is done de- 
liberately in the interest of conserv- 
ing steam. To insure stable shut- 
off, the remedy is the same as 
described for increasing carry-out, 
at an increased cost for motive 
steam. 


Condensing or Non-Condensing? 


To keep steam consumption at a 
minimum, either surface or direct- 
contact condensers often are used 
ahead of the first ejector stage, or 
between stages. This decreases the 
vapor load and, thereby, total 
weight flow to the stage following 
the condenser. 

The surface-type condenser is 
desirable for heat economy, product 
recovery, low head room, or pre- 
vention of water pollution. Where 
these are unimportant, the direct 
contact condenser has the ad- 
vantages of lower cost, more ef- 
ficient cooling, capacity to handle 


198 


more non-condensibles, and ability 
to use dirty water without fouling. 

Direct-contact condensers mix 
cooling water directly with the 
vapors to be condensed. They are 
called barometric condensers where 
installed with a long drain pipe or 
barometric leg having sufficient ele- 
vation so that water can drain from 
vacuum to atmosphere. 

If the condenser has a condensate 
pump instead of a barometric leg, 
it is called a low-level condenser. 
Condensate pumps are seldom used 
because it is too easy to flood the 
system if pump or power fails. 

Use of condensers and selection 
of interstage pressures are matters 
for economic balance involving first 
cost of unit and cost of utilities, 
i.e., steam and water. 

For a given capacity, a two-stage, 
non-condensing ejector will have a 
large second stage that uses more 
steam than if an intercondenser 
were used. However, the non-con- 
densing ejector needs no water, con- 
denser, cooling tower capacity, or 
hot well. Generally, it may be in- 
stalled less expensively and more 
accessibly since it need not be ele- 
vated for a barometric leg. 


How Big? 


Size and steam consumption of an 
ejector are determined primarily 


by the amount of the load, the ab- 
solute suction pressure at which 
this load is handled, steam pressure 
and whether condensers are used 
ahead of any of the stages. If con- 
densers are used, other important 
considerations are the fraction of 
the load which is condensible and 
the entering cooling water tem- 
perature. 

With enough care a system can 
be made leak-tight. However, it is 
wise to compromise, when selecting 
a vacuum pump, by choosing a 
pump that will handle a reasonable 
amount of leakage. After all, a 
}-in.-dia. hole will pass about 14 
lb. per hr. of air into a system op- 
erating at less than half an atmos- 
phere. 

Fig. 5 shows leakage values 
which the Heat Exchange Institute 
assigns to commercially tight sys- 
tems. On H.E.I. recommendation, 
these values should be doubled to 
specify the ejector load. Leakage 
figures from the chart must be in- 
creased if an agitator is in the 
process. 

Presence of liquid in the system 
means that vapors from the liquid 
will be carried to the vacuum pump 
by the non-condensible gas, in suf- 
ficient quantity to saturate the 
gases. In the case of a pure liquid, 
the partial pressure due to the va- 
por equals its vapor pressure at the 
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temperature of the system. Then 
the following equations apply: 

Pras = 7 —P, (1) 

Pie] Nu = P/N, (2) 

where z = total pressure, P = par- 

tial pressure, N = number of moles 


per hr. and subscripts ne and v 
refer to non-condensible and vapor. 





Reduce to Common Basis 





Having determined the actual 
weight flow to be pumped by the 
ejector, it is necessary to reduce 
this load to a common basis to de- 
termine steam consumption. The 
basis generally used is the equiva- 
lent weight flow of 70 F. dry air 
which will behave exactly like the 
actual load in the ejector and will 
require the same amount of motive 
steam. 

The amount of fluid handled by a 
pound of motive steam operating 
between constant pressure limits in- Tens tomer cee eaeeer 
creases with the molecular weight the Heat Exchange Institute, 
and decreases with the temperature New York 17, New York 
of the fluid. These relationships 
are shown in Fig. 6. 

Five cases apply to the determi- 
nation of equivalent air load. These 














How to 
Find Equivalent Air Load 


Air—For air over 70 F. divide 
actual weight flow by air tem- 
perature-entrainment ratio. 

Steam—Divide actual weight 
flow by steam temperature- 
entrainment ratio and molec- Air or gos temperature 
ular weight-entrainment ratio. ? | ‘entrainment ratio 

Air-Steam Mixtures — Divide j , 
weight of air by air tempera- 
ture-entrainment ratio. Divide 
weight of steam by steam 
temperature-entrainment ratio | 
and molecular weight-entrain- g 
ment ratio. Add the results + aecene tant rate 
together. 

Gas Mixture, No Steam—Find 
the average molecular weight 
of the gas. Divide the actual Gos wi. 
total weight flow by the air _— (Temp. entr. ratio) (Mol. wt. entr. ratio) 
temperature-entrainment ratio | | | 
and molecular weight-entrain- I I 
ment ratio. Steam Jet Ejector Standards, Third Edition. 

Gas Mixtures With Steam—Cal- Copyright 956 by the Heat Exchange | 
culate air equivalent of gas as Institute, New York 17, New York. 
in mixture of gases without 
steam. Calculate air equiva- 
lent of steam as noted above. 
Add the two 70 F. air equiva- 
lents together. 
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Dry air equivaient, 70 deg. F.= 
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HANDLING COMPRESSIBLE FLUIDS .. . 


are shown in the table next to the 
graph. 


How Much Steam? 


Other factors which affect steam 
consumption should be understood 
in order to select a jet pump intelli- 
gently. Some of these are obvious, 
once they are stated. For example, 
the higher the compression ratio, 
the more steam is required to han- 
dle a given load. 

Also, more energy is available per 
pound of motive steam as its pres- 
sure is increased. Hence fewer 
pounds of higher pressure steam 
are required to compress the same 
load through the same pressure 
limits, 

However, while this fact can be 
used for design purposes, once the 
ejector is built an increase in oper- 
ating steam pressure will not in- 
crease capacity. Rather, capacity 
will decrease due to increased steam 
flow choking the diffuser. 

A less logical characteristic of 
ejector behavior is that superheat 
in the motive steam does not appear 
to increase the available energy. 

Condensation ahead of an ejector 
stage reduces the weight of vapor 
to be compressed by that stage. In 
a two-stage non-condensing ejector, 
all the load and all the first stage 
motive steam must be compressed 
in the second stage. 

If a condenser is used between 
stages, most of the motive steam is 
condensed. If some of the initial 
load is vapor, this, too, may be 
condensed. 

All these situations reduce the 
work of the second stage ejector 
and hence its steam consumption. 
Since gases leaving the intercon- 
denser are saturated with vapor at 
intercondenser pressure and exit 
temperature, any increase in pres- 
sure or decrease in temperature will 
condense more vapor and further 
reduce vapor load to the second 
stage. A lower water temperature 
means a lower saturation tempera- 
ture. 

Water temperature is increas- 
ingly important in design of an 
ejector with three or more stages. 
This temperature determines how 
far the load must be compressed 
before the first intercondenser may 
be used. Obviously, the intercon- 
denser must operate at a pressure 
higher than the vapor pressure cor- 
responding to inlet condensing 
water temperature. 
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Steam and Water Required for Various Ejectors—Table | 


Number of Barometric Suction Press., 
Stages Intercondenser _ In. of Hg Abs. 


1 No 4.0 
5.0 

6.0 

7.0 

8.0 

9.0 

10.0 


0.5 
1.0 
2.0 
3.0 
4.0 
5.0 


1.0 
2.0 
3.0 
4.0 


0.5 
1.0 
2.0 
3.0 
4.0 


0.5 
1.0 
2.0 
3.0 
4.0 


0.5 
1.0 
2.0 
3.0 
4.0 


70 F. 
Cooling Water, 

t ; Gpm. per Lb. Air 
70 F. Air of 70F. Air — % in Air-Water 
Equivalent Equivalent Vapor Mixture 

6.90 None 0-100 

4.90 

3.70 

3.00 

2.60 

2.30 

2.05 


34.5 

16.5 
9.30 
6.75 
5.30 
4.60 


10.0 
6.30 
4.45 
3.50 
3.00 


8.70 
5.45 
3.80 
3.00 
2.353 


7.05 
4.45 
3.05 
2.40 
2.05 


5.20 
3.20 
2.10 
1.65 
1.45 
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Table 1 gives steam consumption 
for single and two-stage ejectors 
and water consumption for con- 
densing type. Since these figures 
are based on 100 psig. motive steam, 
Fig. 7 must be used to correct for 
steam pressure. Fig. 7 applies bet- 
ter to single-stage ejectors but may 
be used to obtain approximate cor- 
rection when figuring for two-stage 
machines. 

These data only pertain to ejec- 
tors where each stage uses at least 
180 Ib. per hr. of motive steam. If 
less steam is used, losses represent 
a higher fraction of available en- 
ergy so that steam consumption 
must be increased accordingly. 

Fig. 8 shows cost data and needs 
no explanation. How steam con- 
sumption and cost compare for a 
given load through condensing and 
non-condensing ejectors is shown in 
the accompanying box, below. 

Size of a single-stage ejector can 
be approximated by limiting the 
suction velocity to 200 ft./sec. and 


. STEAM EJECTORS 


computing the nearest nominal pipe 
size. The discharge opening will 
usually be the same as the suction 
opening. 

Over-all length of the ejector is 
about 10-11 times the nominal pipe 
size at the suction opening. For 
example, an ejector with 6-in. inlet 
flange will have an over-all length 
of 60-66 in. 

Ejectors are available in a variety 
of materials for every service. Com- 
monest are stainless-steel nozzle 
and cast-iron suction chamber and 
diffuser. Other cast metals such as 
bronze or Ni-Resist are used fre- 
quently. Large-size diffusers and 
air chambers may also be steel 
plate. Special materials for corro- 
sive service include graphite and 
Haveg. 

Acknowledgment is gratefully 
made to George Stout, Application 
Engineer, Elliott Co., Jeannette, 
Pa., for preparing cost and steam 
consumption data exclusively for 
this report. 





Compare Condensing Vs. Non-Condensing 


What’s Needed 


Load to be handled is 100 lb. per hr. 
of air saturated with water vapor at 
1in. Hg abs. and 70 F. Compare steam 
consumption and cost for two-stage 
condensing and non-condensing ejec- 
tors using 200 psig. motive steam and 
water at 70 F. 


How to Solve 


Since load to the ejector is air-water 
vapor mixture exact proportions of 
each are calculated. Then the equiva- 
lent load of dry air is determined. 
Using this, steam consumption is com- 
puted and costs compared for con- 
densing and non-condensing units. 

The amount of water vapor in the 
load is calculated with the help of 
Eq. (1) and (2). Vapor pressure of 
water at 70 F. is 0.739 in. Hg abs. 

Par = 1 — 0.739 = 0.261 in. Hg abs. 

Nair = 100/29 = 3.45 mokee! Be, 

Nwater 0.739 (38.45/0.261) = 9.76 
moles/hr 
9.76 x “is = 175.4 lb./hr. water vapor 
in load 

Next, the actual load must be deter- 
mined as the equivalent weight flow of 
dry air at 70 F. before steam con- 
sumption can be calculated. Referring 
to Fig. 6 the temperature entrainment 
ratio for 70 F. steam equals 1. Using 
the other curve on the same chart, the 
molecular weight entrainment ratio 
for steam is found to be 0.81. 

Now, the 70 F. air equivalent “ 
steam is 175.4/(1 x 0.81) = 216. 
lb./hr. The 70 F. air equivalent of os 


is 100 lb./hr. So, the total load in 
terms of 70 F. air equivalent is 316.5 
lb./hr. 

Non-condensables ¥ the load are 
100 (100/275.4) = 36. 

Refer now to Table I ‘to find that 
16.5 lb. of, 100 psig. motive steam are 
needed per lb. of 70 F. air equivalent. 
A correction factor of 0.85 (Fig. 7) 
must be applied to this to obtain con- 
sumption of 200 psig. steam. Thus, 
total consumption of steam is 316.5 x 
16.5 x 0.85 = 4,450 lb./hr 

To obtain steam consumption for 
condensing ejector refer again to 
Table I and interpolate between 3.20 
lb. of steam per lb. air and 4.45 for 
air-water vapor mixture containing 
36.3% non-condensables. Answer is 
3.77 lb. of steam/Ib. of air. 

Then total steam consumption for 
the condensing unit is 316.5 x 3.77 x 
0.85 = 1013 lb./hr 

Again from Table I water consump- 
tion is 0.222 x 316.5 = 70.2 gpm. 

If the air equivalent load were pres- 
ent as dry air, steam consumption of 
the non-condensing ejector would not 
change. But for the condensing unit 
it would be 316.5 x 6.30 x 0.85 = 1693 
lb./hr. steam. Water consumption is 
316.5 x 0.250 = 79.2 gpm. 

Comparative data are tabulated be- 
low. Cost data are from Fig. 8. 


% Air First 
in Steam, Water, Cost, 
Load Lb./Hr. Gpm. Dollars 


Inter- 
condenser 





Today, fans handle greater vol- 
umes of compressible fluids than 
any other type of machine. Pri- 
marily, fans handle air. No in- 
dustry can exist today without 
controlled handling of air, and the 
chemical and process industries 
are no exception. 

The distinction between fans and 
compressors is somewhat fuzzy. 
Generally speaking, fans operate 
at pressures low enough so that 
compressibility of the fluid can be 
neglected. Thus, inlet and outlet 
volumes are considered alike. 

The maximum pressure at which 
this assumption can be made 
safely is about one pound per 
square inch. Although some “fans” 
are designed for pressures higher 
than 1 psig., the great majority 
are limited to lower pressures. 

Fans, then, are designed to move 
comparatively large volumes of 
gas at low pressures. In fan work, 
pressure is measured normally in 
inches of water. 


Fan Types 


Basically, fans are classified by 
direction of air flow. Fans having 
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radial flow are called centrifugal 
fans, because centrifugal force 
builds up velocity and pressure in 
the gas. Air enters the centrifugal 
fan parallel to the fan shaft, turns 
90 deg., passes between the blades 
of the fan wheel and discharges 
in a plane perpendicular to the 
shaft. Flow of the fluid is similar 
to that in a centrifugal pump. 

Fans that create continuous 
flow, parallel to the fan shaft, are 
called axial-flow fans. These fans 
produce flow by the screw or pro- 
peller action of the fan wheel or 
impeller. Simple axial-flow fans 
are either tube-axial or propeller 
fans. 

Propeller fans are designed to 
operate against little or no resis- 
tance pressure. They blow or ex- 
haust from one space to another 
or to the atmosphere. 

Tube-axial fans are designed to 
develop higher pressures. Guide 
vanes added to a tube-axial fan, 
either ahead of or following the 
impeller, make it a vane-axial fan. 
These vanes straighten the helical 
flow pattern to convert velocity 
into useful pressure, thus increas- 
ing the efficiency. 


: ae 
"7 | *¢ = 
ps 4 memtnn-4 ‘oad 


Fans may be classified further 
by application, such as: ventila- 
ting, industrial, forced draft, in- 
duced draft, etc. There is con- 
siderable overlap in actual use, 
however. For example, an _ in- 
dustrial fan might be used to 
supply forced draft for a boiler; 
or an induced draft type used to 
exhaust from a cement kiln. 


Testing and Rating 


Testing method for fans is set 
forth in the Standard Test Code 
for Centrifugal and Axial Fans, 
which is jointly sponsored by the 
American Society of Heating and 
Air Conditioning Engineers and 
the National Association of Fan 
Manufacturers, Inc. 

A typical test set-up consists of 
an open-inlet fan with a trans- 
formation piece and a straight, cir- 
cular duct attached to outlet. 

Straightening vanes, in the form 
of an egg crate, are set in the 
duct to smooth out the air flow. 
Beyond the straightener, a pitot 
tube is inserted into the duct to 
measure pressure (velocity and 
static). 


June 1956—CuemicaL ENGINEERING 





At the end of the duct is a 
volume-flow controller. This may 
consist of a series of interchange- 
able plates with orifices of various 
sizes, or a flat plate or similar de- 
vice that is swiveled like a damper 
to vary the opening between the 
end of the duct and the plate. 

Fan is powered with a dynamom- 
eter or calibrated electric motor 
so that power input to the fan 
can be measured. Readings are 
taken for various outlet openings 
to obtain the fan performance 
from blocked tight (no volume 
flow) to wide open (maximum 
volume flow). 

Fundamental fan performance 
for a given size at constant speed 
and gas density is expressed by 
curves of pressure (total and 
static), horsepower input and effi- 
ciency (total and static) plotted 
against volume flow as the ab- 
scissa. From these basic data per- 
formance can be calculated for 
any size fan, geometrically similar 
to the test fan, at any speed and 
any density. 

The quantities used to determine 
fan performance are defined by the 
test code as shown in the ac- 
companying box, p. 204. 

Two types of efficiency are en- 
countered in relation to fans: 
mechanical or total efficiency and 
static efficiency. Mechanical effi- 
ciency relates horsepower input to 
air horsepower on a total pressure 
basis, whereas static efficiency is 
based on static pressure. 

To calculate the performance of 
other geometrically similar fans 
from basic test curves, use is made 
of the fundamental fan laws. 
Simply stated, the three fan laws 
are as follows: 


Vi/V2 = (Di/Ds)*(m/n2) (1) 
Pi/P2 = (Di/Dz)?(m/m2)?(01/p2) (2) 
P;/ P2 = (Di/D2)5(m/n2)*(p1/p2) (3) 


Where V = volume, cu. ft.; D = di- 

omen ft.; eos sh raag 8 speed, 
= pressure, Ib./sq. ft.; p = 

pore Hag Ib. /cu. ft.; P = ft.-lb. rh 

Effective use of the fan laws is 
by no means confined to fan en- 
gineers. They may be put to good 
use on existing air handling 
systems. 

For example, suppose it should 
become necessary to increase the 
volume of gas handled by speeding 
up the fan. Volume will increase 
directly with the increase in speed. 
Required horsepower will increase 
as the speed ratio cubed. This is 





according to fan laws (1) and (3). 

Selection of fans from perform- 
ance curves would be a rather 
difficult and time consuming pro- 
cedure, at best. Fan manufactur- 
ers, therefore, publish the per- 
formance data in tabular form 
available to users. 

These performance tables gen- 
erally are a list of volumes in even 
increments of outlet velocity with 
speed and horsepower tabulated 
for various static pressures. These 
data are shown for each fan size 
and are based on air at standard 
conditions. In most cases the user 
need make no calculations except 
simple interpolation between 
values in the tables to reach the 
answer. 


Characteristics 


Although exact fan perform- 
ance can be determined only 
through testing or through refer- 
ence to published data in the case 
of established designs, the over-all 
characteristics can be predicted in 
advance. 

The characteristics of centrif- 
ugal fans are determined by the 
type of blading. There are three 
basic blading types: radial, for- 
ward curved and backward in- 
clined. 

Modifications and combinations 
of these types exist but in general 
the characteristics are determined 
by the shape at the blade tip. For 
example, a fan wheel with blades 
curved forward at the base and 
radial at the tip will behave like a 
radial-bladed fan. 


Radial Blading 


Radial bladed or “paddle wheel” 
fans were the earliest design. 
These fans have characteristics 
which place them midway in the 
centrifugal group, Fig. 2. 

Speed for a given pressure is 
moderate; size for a given volume 
is medium. The horsepower curve 
rises with a medium slope and is 
almost a straight line. Efficiency is 
medium to low. Stability of the 
pressure curve is excellent. This 
wheel type has good resistance to 
abrasion. 

Because centrifugal force tends 
to keep the blades clean, this type 
of blading is used for conveying, in- 
duced draft and other such applica- 
tions where suspended solids must 
pass through the fan. 
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Speaking the Fan Language’ 


Total pressure of a fan is the rise of 
pressure from fan inlet to fan outlet 
as measured by two impact tubes, 
one in the fan inlet duct and one in 
the fan discharge duct, corrected for 
friction to the fan inlet and outlet, 
respectively. Where no inlet duct is 
used, the total pressure on the inlet 
side is 0 and no pressure readings on 
the inlet side shall be taken. 

Velocity pressure of a fan is the pres- 
sure corresponding to the average 
velocity determination from the vol- 
ume of air flow at the fan outlet 
area. 

Static pressure of the fan is the total 


Forward-Curved Blading 


Introduced prior to the turn of 
the century, the fan with forward- 
curved blading is essentially a low- 
speed, large-volume fan with small 
physical size for the volume pro- 
duced. 

The horsepower curve, Fig. 2, 
rises rapidly toward the wide-open 
volume region. Unless the pressure 
requirements can be estimated ac- 
curately the use of oversize motors 
is necessary. 

The pressure curve has a charac- 
teristic dip in the low volume por- 
tion of the curve. Stability of op- 
eration is uncertain unless the point 
of operation is on the wide-open 
side of the pressure peak. Peak effi- 
ciency is medium but, due to the 
nature of the curve, the selected 
point of operation is usually in the 
lower efficiency range. 

This type of blading is restricted 
to clean-air applications. It is used 
mostly when small space require- 
ments and low first cost are im- 
portant considerations. Because of 
these factors its use in unitary 
equipment such as ventilating sets, 
unit heaters and air conditioning 
units is widespread. 


Backward-Inclined Blading 


Of the three basic blading types, 
backward-inclined blading was in- 
troduced most recently. These fans 
are characterized by high efficiency 
and a horsepower curve, Fig. 2, 
which rises to a peak in the region 
of maximum efficiency, then falls 
off at higher volumes. 

This non-overloading horsepower 
characteristic eliminates need for 


204 


pressure, less the fan velocity pres- 
sure. 

Standard air density is 0.075 lb. per 
cu. ft. 

Unit of pressure is 1 in. of water col- 
umn, density of 62.3 Ib. per cu. ft. 
Volume handled by a fan is the num- 
ber of cubic feet of air per minute 
expressed at fan outlet conditions. 

Power output of a fan is expressed in 
horsepower and is based on fan vol- 
ume and fan total pressure. 

Power input to a fan is expressed in 
horscpower and is the measured 
horsepower delivered to the fan 
shaft. 


oversized motors. In combination 
with the stable pressure curve, it 
has made this fan type the most 
widely used for clean-air commer- 
cial and industrial applications. Ro- 
tative speeds are comparatively 
high, thus facilitating direct or 
V-belt drive to standard a.c. 
motors. 

Airfoil blading, presently being 
introduced on a commercial scale, is 
a modification of backward-inclined 
blading that retains its desir- 
able characteristics, combined with 
higher efficiency and quieter opera- 
tion. 


Axial Flow Fan 


There are so many types of axial- 
flow fans from the vane axial to 
the propeller fan that it is imprac- 
tical to try to show anything more 
than a representative sample. Blad- 
ing types vary from a sheet metal 
disk that is split and twisted, to 
highly efficient tapered airfoil 
blades. Performance varies accord- 
ingly. 

In general, axial-flow fans have 
high rotative speeds and medium 
efficiency. Characteristically, the 
efficiency peak, Fig. 2, is in the high 
volume range. In most cases, maxi- 
mum horsepower is reached in the 
blocked-tight position rather than 
wide open. 

Axial-flow fans are generally 
more noisy than centrifugal fans 
and consequently: find their widest 
application in the industrial field 
where quiet operation is not of 
paramount importance. Although 
axial-flow fans have been designed 
for high pressures, by far the ma- 
jority are designed for low-pressure 


Mechanical efficiency is the ratio of 
power output to power input. 

Static efficiency is the mechanical effi- 
ciency multiplied by the ratio of 
static pressure to total pressure. 

Air horsepower is (volume) (pres- 
sure)/(6356) or (0.0001575) (vol- 
ume) (pressure) at standard air 
density of 0.075 lb. per cu. ft. 

Efficiency equals (air horsepower) / 
(horsepower input) 


*As defined in Standard Test Code 
sponsored. by American Society of 
Heating and Air Conditioning Engi- 
neers and National Association of Fan 
Manufacturers, Inc. 


applications in the 0-3 in. static- 
pressure range. 


Fan Selection 


System Characteristics—F an per- 
formance curves are made at a con- 
stant fan speed with the orifice con- 
trolled from blocked tight to wide 
open. Variation of the orifice thus 
simulates a varying system resist- 
ance. 

If the orifice is held constant and 
fan speed changed, pressure and 
volume can be plotted to produce 
what is known as the system curve. 

From fan laws (1) and (2) it is 
known that the volume _ varies 
directly as the speed and the pres- 
sure varies as the square of the 
speed at constant diameter. A sys- 
tem curve is, therefore, a parabola 
with the pressure changing as the 
square of the volume. 

This is true for any normal un- 
changing system. If a single pres- 
sure and volume point on the sys- 
tem is known, it is possible to draw 
the system curve. When a system 
curve is superimposed on a fan 
curve the crossing point of the sys- 
tem curve and the pressure curve 
is the point of operation of the fan 
on the given system. 

System resistance is calculated by 
totaling the resistance of the vari- 
ous system components. Resist- 
ances of coils, filters, grills and 
other components are given in the 
manufacturers’ literature. 

Effect of Density—Change in 
density due to the effects of tem- 
perature and altitude also follows 
the fan laws exactly. Fans, like 
pumps, are inherently constant- 
volume machines. This means that 
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with a given speed and other fac- 
tors constant, volume of fluid flow- 
ing will be the same regardless of 
the density. 

Total head against which the fan 
operates will vary directly with the 
density of the fluid as will the head 
which the fan develops. Power is 
the product of the volume and the 
head, and therefore, the power re- 
quired will also vary directly as 
density. 

It is standard practice in the fan 
industry to publish performance 
tables, performance curves, duct 
resistance tables, etc., for standard 
dry air at +70 F. at sea level 
(pressure 29.92 in. Hg) having a 
density of 0.075 lb./cu. ft. When 
fans are selected to handle gases at 
other than standard conditions, 
density correction factors must be 
used. 

Density of air is inversely pro- 
portional to the absolute tempera- 
ture and directly proportional to 
the absolute pressure. For example, 
the ratio to standard conditions for 
air at 1,000 ft. altitude (28.86 in. 
Hg) and at 200 F. would be (460 + 
70) (28.86)/(460 + 200) (29.92) 
=0.774. 

To select a fan for high tempera- 
ture or altitude conditions, the sys- 
tem resistance is figured in the 
usual manner and the fan pressure 
requirement determined for stand- 
ard conditions. This is otherwise 
known as the “cold” pressure. 

From the fan performance table, 
select a rotational speed for the 
volume desired, at the “cold” static 
pressure. The fan will produce the 
same volume at this speed, regard- 
less of the density of the air being 
handled. But the pressure actually 
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Hood over processing area exhausts 
fumes and vapors. Either centrifugal 
or axial fans can be used. (Fig. 3) 


developed at the new temperature 
or altitude conditions is the “cold” 
static pressure multiplied by the 
density ratio. 

The brake horsepower required is 
the bhp. under the “cold” static 
pressure conditions multiplied by 
the density ratio. 

In some instances a constant 
weight of gas is required despite a 
density change. In this case divid- 
ing the fan inlet volume at standard 
conditions by the density ratio will 
give the volume desired at the op- 
erating conditions. Calculate the 
“cold” static pressure for the fan 
inlet volume and proceed as above. 

Fan Evaluation—Fan perform- 
ance tables indicate that for the 
same working conditions, there is a 
choice of several fans. For similar 
working conditions, the larger the 
fan the lower the horsepower and 
speed (up to the point of maximum 
efficiency). Therefore, it is neces- 
sary to balance the extra cost of 
operation of the small fan against 
the additional cost and space con- 
sumption of the large size. 

Fans operating at high efficiency 
will also operate at their minimum- 
noise level which in some cases can 
be evaluated along with the power 
cost. 

Drive Selection—Fans for most 
applications are V-belt driven and 
reasonable care and judgment 
should be used in the drive selec- 
tion. Most V-belt drive manufac- 
turers include a service factor in 
their selection tables which is ade- 
quate for fan duty. When there is 
any doubt it is better to select a 
drive for a slightly higher horse- 
power rating. 

It is always desirable to select 
the drive on the basis of motor 
horsepower rather than fan horse- 
power because the starting torque 
of the motor is the governing fac- 
tor. Whenever possible select an 
adjustable drive so that the fan 
speed may be adjusted after in- 
stallation to take care of possible 
volume variations. 

Avoid too large a differential be- 
tween fan speed and motor speed. 
In many instances, the difference in 
price between an 1,150 rpm. and a 
1,750 rpm. motor can more than 
offset the difference in drive price. 

Motor Selection — Standard 
torque motors are entirely satisfac- 
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tory for fan duty in general. In a 
few cases fans are selected for very 
low outlet velocities and pressure 
and the fan horsepower is very low 
for the size of fan. For these appli- 
cations select a motor with high 
starting torque or an _ oversize 
motor to insure proper starting. 


Methods of Fan Control 


There are three basic methods 
for controlling the output of a fan. 
The first method is to vary the fan 
speed by the use of slip-ring motors, 
fluid or magnetic couplings, and to 
a certain extent by adjustable pitch 
drives. The second method is to use 
inlet or outlet dampers which vary 
the system resistance. The third is 
to control inlet vanes to regulate 
the amount of work which the fan 
can do on the air. 

In the average application the 
first method is not generally used 
because of the high first cost of 
slip-ring motors and fluid or mag- 
netic couplings. Vari-pitch drives 
are satisfactory for minor initial 
control to balance or adjust the sys- 
tem. But they do not lend them- 
selves to either automatic control 
while in operation or manual con- 
trol over any considerable range. 

Both outlet dampers and inlet- 
vane control lend themselves to 
either manual or automatic opera- 
tion for controlling the output over 
a wide range at a low initial cost. 
Outlet dampers lower the volume 
output by increasing the system re- 
sistance. Thus fan _ operation 
changes along its characteristic 
curve as the pressure increases. At 
lower volumes the fan is working 
against a higher pressure and, 
therefore, pressure and power is 
wasted. 

Vane control imparts a spin to 
the air at the inlet and, thereby, 
limits the amount of work the fan 
can do on the air. There is no in- 
crease in pressure and no wasted 
power. 

Vane control is somewhat more 
expensive than outlet dampers. But 
in many cases, especially on larger 
size fans, the difference can be 
evaluated quickly in power savings. 
At 75% of normal volume the 
power consumed with outlet 
dampers is about 90% of normal, 
and with vane control about 75% 
of normal or a saving of about 
15%. When a fan is to be run at 
60-80% volume a large part of the 
time, vane control is particularly 
useful. 
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Use of centrifugal compres- 
sors is becoming more prevalent 
in industry today because plant 
capacities are increasing while 
process heat balances can often 
be improved with steam or gas 
turbine drivers. At the same 
time, installation costs for cen- 
trifugals are low and operating 
costs are’ reduced. Such units 
are being used in many applica- 
tions. Typical of some of these 
are: air for blast furnaces, 
bessemer converters and wind 
tunnels. Among process indus- 
tries they are used in chemical 
processes such as nitric acid and 
synthetic ammonia, and in re- 
frigeration cycles handling am- 
monia, Freon-11 and hydrocar- 
bon gases. Refineries have found 
many uses for centrifugal com- 
pressors in vapor recovery, cata- 
lytic reforming, catalytic 
crackers, ethylene plants and 
butadiene plants. Each of these 
applications calls for a variety 
of design considerations. 











A few applications, along with 
typical compressor costs, are 
shown in the tabulation. Fig. 1 
indicates the approximate pres- 
sure-volume range now covered 
by centrifugal compressors. 

The basic function of a cen- 
trifugal compressor is to raise 
the pressure of the gas flowing 
through it. This is accomplished 
by accelerating the gas as it 
flows radially outward between 
the vanes of a rotating impeller, 
then converting its velocity 
energy to pressure in some form 
of diffuser. Types of centrif- 
ugal compressors may generally 
be identified by arrangement of 
staging, impeller design, and 
case construction. 

The compressor consists pri- 
marily of a stationary casing 
and a rotor. Compressor cases 
may be divided into two classes 
according to the design pressure 
of the machine—a horizontally 
split case for lower pressures, 
and a vertically split case for 

















higher. The first (Fig. 2) has 
a casing joint in the horizontal 
plane at approximately the shaft 
centerline. The second (Fig. 3) 
has a casing joint in the vertical 
plane at right angles to the 
centerline of the shaft. Casings 
are usually designed to with- 
stand internal hydrostatic test 
pressures of 14 times the maxi- 
mum working pressure. 

Compressor rotor design 
differs with various manufac- 
turers as well as with condition 
requirements. The impellers 
may be either single- or double- 
flow, as well as of open, closed 
or mixed-flow type. The kinetic 
energy of the gas leaving the 
rotating element is converted 
into pressure in any one of vari- 
ous ways. Depending upon the 
requirements they include an 
open diffuser, a bladed diffuser 
or a volute. 

Two methods of rotor support 
are generally used. In the beam 
type construction, the impellers 
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Utility—Soot blowing 


Some Typical Applications of Centrifugal 


Compressors 


Plant 
Capacity 


Pressure, 
Application Psig. 


0-350 450,000 kw. 





Chemical—Butadiene...... 





g—Cat. reforming... . . 10,000 bpd. 


Cat. cracking. . 50,000 bpd. 


40,000 tpy. 


40,000 tpy. 
40,000 tpy. 


Ethylene......... 
Nitric acid. . 


are located between the bearings, 
in the cantilever type or overhung 
construction, the bearings are adja- 
cent to each other with the im- 
pellers located at one end or at both 
ends of the shaft. Fig. 4 shows the 
construction of a typical four-stage 
compressor of the first type. 

Centrifugal compressors are 
simple in construction. The es- 
sentials consist of the casing, im- 
peller, diffuser (or volute), shaft 
and bearings, and shaft seal. 


Principles of Operation 


In a centrifugal compressor, the 
process occurring is a continuous 
flow of a compressible fluid so the 
fundamental concepts of fluid flow 
apply. The transfer of energy be- 
tween rotor and fluid may be ex- 
pressed in terms of gas velocities 
and direction of flow into and out 
of the rotor. The compressible 
fluid enters the impeller at its 
center, or eye, passes through the 
impeller changing in velocity and 
direction, and exits at the rim or 
impeller blade tip into the diffuser 
or volute. By application of Euler’s 
equation, the energy imparted to 
the fluid by the rotor, as its head 
H, is: 


1 a eee 
(ve ys ve) + (~ ae )] (1) 


where U, V and v are velocities as 
defined by Fig. 5. The representa- 
tion of energy transfer assumes a 
steady state of flow, and constant 
angular velocities and losses occur- 
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Cost, 
$/Bhp. 


Compressor 
Cap., Bhp. 


9,000 30 


2,500 
2,500 


28,000 


15,000 
3,000 


ring outside the impeller. Under 
actual conditions, other factors 
must be considered to account for 
non-ideal conditions. 

All losses that occur in a cen- 
trifugal compressor may be con- 
sidered either hydraulic, thermal 
or frictional. The hydraulic losses 
include such items as disk friction, 
diffuser, impeller entrance and exit 
losses, turbulence and _ leakage. 
Energy losses transferred to the 
coolant and case radiation are con- 
sidered thermal losses. Bearing 
and seal losses constitute friction 
losses. 

For all practical purposes the 
work added to a compressible fluid 
in passing through an uncooled 
compressor is equal to the change 
in total enthalpy, or 

W = Ah (where Ah =c, AT) (2) 
In a cooled compressor there is an- 
other term Q in the equation (the 
net energy in transition) which 
can be neglected in an uncooled 
compressor: 
W =4h+Q (3) 
The work input W,, is defined as 
the work done by the impellers on 
the fluid being compressed. Part 
of the work is lost in fluid friction. 
The remainder, after conversion of 
the kinetic energy to pressure in 
the diffuser, can be considered as 
equivalent to the change in flow 
work PV, so 


2 
Win Pee Q; - of; VdP (4) 


where Q, is the loss due to fluid 
friction. With a perfect gas PV= 
RT, and PV" = constant. When a 





perfect gus is compressed, the path 
the compression follows on the PV 
plane depends on the condition of 
the compression, which in turn 
determines the exponent in the 
equation, PV" = constant. If the 
compression is isentropic (adia- 
batic), that is, having no transfer 
of heat to or from the surround- 
ings, then the exponent is k = ¢,/c,, 
and the path is the adiabatic line 
on Fig. 6. This path is frictionless 
and theoretical, and cannot be fol- 
lowed by any actual compressor. 

Instead, if the compressor is 
fully cooled, so that there is no 
change in gas temperature (again 
theoretical), then the exponent is 
unity and the isothermal path on 
Fig. 6 will be followed. 

In an actual compressor involv- 
ing friction, the compression will 
be neither adiabatic nor isothermal, 
but polytropic, with an exponent 
which will be greater than unity in 
a cooled compressor, and greater 
than k in an uncooled compressor. 
The compression will follow some 
path on Fig. 6 such as the curve 
labeled polytropic. 


Hydraulic Efficiency 


We can evaluate the work going 
into the process, W,,, as well as 
the flow work f VdP. Their ratio 
(W,,.—Q,) /W,, then gives the poly- 
tropic, or hydraulic, efficiency of 
the process: 


2 
- RT, 
Z ver = (n — 1)/n x 
(Caen 
a — | (5) 
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Centrifugal compressor with horizontal-split case. (Fig. 2) 


RT, 
(k — 1)/k 


ay 


Win = x 


Whence 


We —& -—_ @ 
The hydraulic efficiency is only 
one of several ways in which com- 
pressor efficiency is expressed, but 
it is generally the most useful 
method, since it most closely rep- 
resents the actual performance. It 
is a measure of the hydraulic per- 
fection of the machine and remains 
the same for any gas, for cooled 
and uncooled compressors, and 
within limits, for any speed. Some- 
times the adiabatic efficiency, or 
the isothermal efficiency may be 
used. Figs. 7 and 8 permit conver- 
sion of these efficiencies to hy- 
draulic or polytropic efficiency. 

Hydraulic efficiency is independ- 
ent of the pressure conditions, but 
both adiabatic and isothermal effi- 
ciency contain the compression 
ratio, r=P./P,. Therefore, in con- 
verting them to hydraulic effi- 
ciency, it is necessary to know the 
value of r. 

Knowing the desired compres- 
sion ratio r, together with the hy- 
draulic efficiency and the proper- 
ties of the gas to be compressed, 
we can calculate the head H pro- 
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duced by the compressor from a 
variation of Eq. (5): 


(8) 


Here Z is the compressibility fac- 
tor* which corrects the ideal gas 
laws for actual gases. The poly- 
tropic exponent n can be deter- 
mined from Eg. (7). And from 
the head and polytropic efficiency 
we can calculate the compressor 
power requirement, as well as the 
speed : 


Gas Hp. = (H X w)/(33,000 X m) = (9) 


Gas horsepower includes all the 
fluid losses. In addition, there are 
bearing and seal losses which must 
be added to it to obtain the shaft 
horsepower. On the average the 
mechanical losses amount to about 
1% of the total power, so that 


Shaft Hp. = Gas Hp. + 1% (10) 


In an actual compressor the head 
produced by a given impeller’s ro- 
tation speed is related to the theo- 
retical head by a factor » called 
the “pressure coefficient,” which 
has an average value of 0.55. Here: 


Mi, = pu/g (11) 


* Charts of the compressibility factor Z 
can be found in various thermodynamic 
texts. Latest compressibility data were 
given for 30 = by Nelson and Obert 
before the 1953 annual meeting of ASME. 
Their five charts, reprodu large size, 

in Chem. Eng., July 1954, pp. 


Centrifugal compressor with vertical-split case. (Fig. 3) 


From this it will be seen that head 
varies with the square of the gas 
velocity (i.e., square of impeller 
speed). An alternate form of Eq. 
(11) is easier to use for determin- 
ing rotational speed: 


Speed, rpm. = — y" per stage (12) 
7 


Present practice proves that a 
head averaging 10,000 ft. per im- 
peller gives reasonable stability 
and efficiency. Hence, for a total 
head of, say, 57,000 ft., a six-stage 
compressor would be required. This 
figure is based on the use of closed 
impellers with backward-bending 
vanes, and tip speeds usually not 
more than 800 ft./sec. 


Effect of Speed and Diameter 


There are a number of general 
rules on the performance of cen- 
trifugal compressors which are 
useful for the user to know. In a 
given compressor, change in the 
speed causes: (1) the head to vary 
directly as the rpm. squared; the 
volume flow rate (cfm. at outlet) 
to vary directly as the rpm.; (3) 
the cfm. at inlet to vary approxi- 
mately as the rpm., depending on 
vr; (4) the efficiency to remain con- 
stant for small speed variations; 
and (5) the bhp. (shaft hp.) to 
vary directly as the rpm. cubed. 

In two geometrically similar 
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Cross section shows construction of typical centrifugal compressor. (Fig. 4) 


compressors operating at the same 
speed, the various flow velocities 
and peripheral velocities will vary 
in proportion to the diameters. 
Then: (1) the ratio of flow 
volumes will vary as (D,/D.) 
cubed; (2) the ratio of heads will 
vary as (D,/D.) squared; and (3) 
the ratio of bhp.’s will vary as 
(D,/D.) to the fifth power. 

All geometrically similar impel- 
lers can be classified hydraulically 
according to a factor known as the 
specific speed: 


(13) 


This specific speed can be used as 
a “type number.” It remains con- 
stant for all impellers of the same 
class and does not change with 
compressor speed changes. 


rpm.sy. = rpm.+/cim. /H*4 


General Characteristics 


A characteristic peculiar to a 
centrifugal compressor is a mini- 
mum capacity at each speed below 
which the compressor operation is 
unstable. This phenomenon of 
surge is shown on Fig. 9. At surge 
the compressor does not meet the 
pressure of the system into which 
it is discharging. This causes a 
cycle of flow reversals as the com- 
pressor alternately delivers gas and 
the system returns it. 

Single-impeller compressors have 
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a maximum stable operating range. 
This range is defined as the per- 
centage of rated inlet volume at 
constant discharge pressure. The 
range will decrease approximately 
5 percentage points for each addi- 
tional impeller used, due to the in- 
creased volume reduction of multi- 
ple stages. Some of the methods 
for eliminating surge or increasing 
the stability range include: (1) 
putting a blow-off valve in the dis- 
charge line, (2) providing a bypass 
line, (3) locating a throttle valve 
in the system, (4) providing vari- 
able inlet guide vanes, or (5) set- 
ting up a two-compressor case ar- 
rangement, each with its own 
driver. The molecular weight of 
the gas influences stability, high 
molecular-weight gases decreasing 
and low molecular-weight gases in- 
creasing the stable operating 
range. 

Flow in a centrifugal compressor 
may also encounter a phenomenon 
of stall. This is usually called 
“stonewall.” (See Fig. 9.) Gen- 
erally the condition of maximum 
flow occurs at the eye of the first 
impeller and cannot increase be- 
yond this point. 

Normally the maximum efficiency 
of the compressor peaks at a ca- 
pacity condition slightly less than 
the rated condition. Stable operat- 
ing range is usually a compromise 
between efficiency and stability. 
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Nomenclature 
cp, Specific heat at constant pres- 


sure. 

Specific heat at constant 

volume. 

Impeller diameter, inches. 

Gravitational constant, 32.2 ft./ 

sec.? 

Head of fluid, ft. 

Total enthalpy of fluid, Btu./Ib. 

Adiabatic exponent = specific 

heat ratio, cp/cy. 

Polytropic exponent. 

Pressure, Ib./sq. ft. abs. 

Pressure, psia. 

Gas constant, 1,545/ mole wt. 

Compression ratio, p2/pi. 

Temperature, °F. abs. 

Peripheral velocity of impeller, 

ft./sec. 

Gas velocity relative to impeller, 

ft./sec., in Fig. 5 only; volume, 

cu. ft. 

v Resultant gas velocity, ft./sec. 

W Work, ft.-Ib./Ib. 

w Weight rate of gas flow, lb/min. 
=cfm. X gas density, Ib./cu. ft. 

Z Compressibility factor (see 
Chem. Eng., July 1954, pp. 
203-8). 

m Hydraulic 
ciency. 

uw Pressure coefficient = 0.55 on 

average. 


Subscripts 


Adiabatic. 
Hydraulic. 
Isothermal. 

Inlet condition. 
Outlet condition. 


soem &Y 2 


Quit ynv vs 


S 


(polytropic) _effi- 





noes > & 








Design Considerations 


To meet specific applications 
many design variations have been 
employed. For example, both hori- 
zontally and vertically split com- 
pressor cases are used, depending 
on the pressure and type of gas. 
The pressure dividing line is 
roughly 800 psia. 

Cooling of the compression proc- 
ess provides many advantages, the 
most important being power sav- 
ings and lower discharge tempera- 
tures. In some processes, such as 
those involving oxygen or acety- 
lene compression, maintaining tem- 
peratures below maximum values 
may be necessary for safety rea- 
sons. Three methods of cooling 
may be used: (1) cooling of the 
diffusers, (2) cooling by means of 
heat exchangers external to the 
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Putting shaft and impellers into a 
large Clark centrifugal compressor. 


compressor, (3) injection cooling. 
Cooling the diffusers, or dia- 
phragm cooling, as it is normally 
called, is a very common method 
of internal cooling. Coolant is 
circulated through the diaphragm 
passages located between diffusers 
of adjacent stages. These passages 
are shown in Fig. 4. Cooling by 
means of intercoolers also is very 
common. With this method the 
compressed gas is led out of the 
compressor at intervals during 
compression and returned to the 
succeeding stages after cooling. 
The number of steps of intercooling 
depends on the maximum compres- 
sion ratio per compressor case, 
temperature rise of the gas, and 
the reduction in power desired. 
Cooling by injection has not been 
as common as the other methods. 
In this method a suitable liquid 
is sprayed through atomizers into 
the return channel of a multi-stage 
compressor. Since weight flow of 
fluid being compressed will be in- 
creased by the amount of cooling 
liquid added, the power saving is 
not as great. This method is used 
primarily to reduce temperature. 


Compressor Regulation 


In applications having constant- 
speed drivers, various methods are 
applied to accommodate varying 
process conditions. Two methods 





Assembled, compressor goes on test stand, driven by radial expansion turbine. 
Frontispiece shows a diaphragm being installed in this machine. 


are (1) use of an inlet or dis- 
charge valve, and (2) variable inlet 
guide vanes. The variable inlet 
guide vanes modify the pressure- 
volume performance of the first 
stage, thereby matching the com- 
pressor with the required system 
characteristics. This method is 
more efficient than use of a throttle 
valve. Fig. 10 shows the pressure- 
volume characteristics with vari- 
able inlet guide vanes. 

Since compressor requirements 
are so diversified many methods of 
shaft sealing are used. The com- 
mon types include the labyrinth 
seal, carbon-ring seal, mechanical- 
contact seal, and oil seal. The 
labyrinth seal consists of a series 
of restrictive rings or knife edges 
to maintain close radial clearances 
between a rotating element and the 
case. A small leakage to atmosphere 
will occur, depending primarily on 
the pressure of the system. This 
seal may be modified by the addition 
of an ejector to eliminate any leak- 
age to the atmosphere. System pres- 
sures up to 200 psia. can be handled. 

The carbon-ring seal (see Fig. 
22, p. 286) employs segmental car- 
bon rings and is generally used in 
conjunction with labyrinth seals for 
higher pressures. The mechanical 
contact seal (Fig. 11) depends on 
rubbing contact between one or 
more rotative parts and a fixed 
member. It is used where minimum 
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gas leakage is desired owing to a 
relatively expensive gas, and where 
seal power losses are acceptable. 
The oil seal (Fig. 23, p. 236) is 
principally used on high pressures 
and is being used on compressors up 
to 2,500 psia. Sealing is provided 
by introducing a high-pressure seal- 
ing oil between the shaft and a 
sleeve. The seal takes little power. 


Compressor Selection 


In selecting compressors all fac- 
tors which affect the design and 
operating characteristics must be 
defined and carefully studied. The 
essential data include such items 
as gas characteristics, inlet and dis- 
charge pressure, inlet temperature, 
type of driver, driver operating 
conditions and any special con- 
sideration or limitations due to 
process, surrounding atmosphere or 
equipment arrangement. Most gases 
to be handled—other than air—do 
not follow the ideal gas laws, so ad- 
ditional data should be specified, 
including the isentropic exponent 
of compression and the compres- 
sibility factor. For high molecular 
weight gases at high pressures 
deviation from the perfect gas laws 
may be appreciable. 

A typical selection of an uncooled 
compressor involves the use of Eqs. 
(7) to (18). 

The speed is determined from the 
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impeller diameter, which is defined 
by standard frame sizes and head 
per impeller. For specified operat- 
ing conditions the polytropic head 
is the same for all practical pur- 
poses and speed may be varied by 
adding or omitting impellers. Some- 
times this is necessary to meet 
conditions of parallel operation, re- 
ducing speed to meet driver con- 
ditions, or the handling of high 
molecular-weight gas. 

The compression of gases of very 
high molecular weight results in 
large volume reduction. Hence, for 
such fluids as the Freons, special 
designs are necessary to maintain 
reasonable efficiencies and stability. 


Installation 


Proper installation is essential 
for satisfactory operation of cen- 
trifugal compressors. Minimum 
foundations are required compared 
to other types of compression equip- 
ment. The type of foundation de- 
pends on local conditions but it 
should be independent of its sur- 
roundings. All process and steam 
piping should be properly supported 
so as not to place any load on the 
equipment flanges. This is neces- 
sary to maintain alignment. Hot 
checks should be made. 

Normally, bypass lines or blow- 
off valves are installed to facilitate 
starting. A check valve should be 
installed in the discharge line as 
close to the compressor as possible 
to protect it from surges. On con- 
stant-speed drives, it is necessary 
to close the inlet valve when start- 
ing to prevent over-loading the 
motor. After the unit is operating 
it should be brought to stable op- 
erating range rapidly to prevent 
overheating. 

Centrifugal compressors are find- 
ing wide use due to recent develop- 
ment of dependable and simple seals, 
the availability of suitable high- 
speed drivers, and the acceptance of 
high-speed turbo machinery. An 
appreciation of the factors affecting 
design and application will enable 
engineers better to evaluate the 
compressor portion of the problem 
of handling compressible fluids. 
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Compressors 


R. E. Claude 


The axial compressor, although 
not a new type of compressor, is 
new in regard to general accept- 
ance for industrial applications. 
For many years, centrifugal or 
positive-displacement compressors 
and exhausters were the only 
types considered and used. How- 
ever, in recent years many im- 
provements have been made in 
basic designs that now give the 
axial greater scope. 

For example, current designs 
use only two thirds the number of 
blade rows for a given pressure 
ratio as were required by early 
designs. This has been brought 
about by refinements in blade 
shapes and designs. 

Also, movable stator blades have 
increased the axial compressor’s 
range so that, for all practical 
purposes, it approaches the cen- 
trifugal. Yet it still produces 
the higher pressure rises that are 
peculiar to the axial. 

Large inlet volumes required in 
many present applications have 
exceeded the capability of the cen- 
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trifugal compressor, in some cases, 
thus bringing the high-capacity 
axial compressor into prominence 
in the air and gas handling field. 


Bristles With Blades 


The axial compressor, Fig. 1, 
is distinguished by the multiplicity 
of its rotor and stator blades. 
These are either forged and ma- 
chined or precision cast into air- 
foil shapes. 

The compressor casing is made 
of cast iron or fabricated out of 
steel depending upon inlet volume, 
pressure ratio and temperature 
conditions. Inlet and discharge 
nozzles can be located in a variety 
of positions: axial, vertical with 
openings either up or down, side en- 
tering and discharging, or com- 
binations of these positions. Most 
very large axial compressors are 
built with axial inlet and discharge 
since nozzle size needed to handle 
large volumes makes any other 
nozzle arrangement extremely im- 
practical. 


Stator blades can be attached 
either to the outer casing of large- 
volume machines, or to sepa- 
rate cast or fabricated cylinder 
liners which fit inside the outer 
casing. In either case, these blades 
have tapered shanks that seat in 
mating tapered holes in the casing 
or liner. A threaded root on the 
blade extends through the hole 
to engage a nut fastener. 

With either type of construction, 
and particularly with the separate 
cylinder liners, there is easy access 
to the rotating assembly or stator 
blades for inspection or mainte- 
nance. 

The rotating assembly of small 
and medium-sized axial compres- 
sors is a drum with stub shafts 
attached to either end. Blades 
are mounted around the periphery 
of the drum. Rotor drum is forged 
in one, two or three pieces which 
are bolted securely together. The 
stub shafts then bolt onte each 
end of this drum. 

Rotor blades are fastened to 
this hollow drum by the same 
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Rows of moving and stationary blades 
in axial compressor are precision 
formed to airfoil shapes. Blade angle 
is changed to vary capacity. (Fig. 1) 


method mentioned for the stator 
blades. Thus a trained man can 
adjust these blades at any time 
to match stages properly or to 
increase or decrease capacity re- 
quirements. He just removes one 
of the stub shafts for access to 
the inside of the drum to loosen 
or tighten the nuts. 

For large-volume axial compres- 
sors the rotor drum is built up of 
forged-steel disks welded together. 
In this case, the rotor blades are 
fastened to the drum by an in- 
tegral-root-type blade similar to 
steam turbine and aircraft jet- 
engine compressors. 

Forged steel stub shafts with 
highly polished bearing journals 
incorporate a Kingsbury-type 
thrust bearing to take the thrust 
not opposed by the balance pis- 
ton. The axial compressor does 
not have a separate balance piston 
as does the centrifugal machine 
but has the balance piston ma- 
chined as part of the rotor drum. 
The load bearings are similar to 
those used for other rotating ma- 
chinery and need not be discussed 
here. 


Fifty-Fifty 


Axial compressor design is 
based generally on the theory of 
50% reaction, which means half 
of the pressure rise is accom- 
plished at the rotor blade and half 
at the stator blade. 

As air flows through the rotating 
blades both its static pressure 
and kinetic energy increase. Each 
row of stationary blades converts 
kinetic energy to pressure, acting 
as a diffuser for air flowing out 
of the preceding row of rotating 
blades. Also, the stationary blades 
act as nozzles to guide air into the 
next row of rapidly revolving rotor 
blades. 

This is analogous to the centrifu- 
gal machine. The rotor blade takes 
the place of the centrifugal im- 
peller wheel and the stator blade 
can be likened to the diffuser sec- 
tion and diaphragms. 

Good design practice for an 
axial compressor dictates an axial 
velocity for air in the range from 
300 to 450 ft. per sec. For gases 
other than air, the axial velocity 
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should be proportioned on a Mach 
number basis. In other words, 
the axial velocity should be varied 
by the same proportion as the 
speed of sound varies for different 
gases. 

In most cases, the compressor 
is designed to maintain constant 
velocity from one stage to another. 
Stage refers to one complete row 
of rotor blades and its adjacent 
row of stator blades. Thus, a 
nine-stage axial compressor has 
nine rows of rotor blades and nine 
rows of stator blades. 

As the pressure’ increases 
through each stage, with a con- 
sequent decrease in volume, an- 
nular area must be smaller to 
hold axial velocity constant. This 
is achieved by tapering either the 
rotor drum or the cylinder liner. 

Desired pressure rise for a given 
set of conditions will determine 
the number of stages required. 
Generally, as a rule of thumb, an 
axial compressor uses twice the 
number of stages needed by a cen- 
trifugal compressor; an 8-stage 
axial is comparable to a 4-stage 
centrifugal. 

An axial compressor with mod- 
ern blade design is limited, gen- 
erally, to sixteen stages. Allow- 
able temperature rise, depending 
upon the gas handled and possible 
structural problems, is usually 
the limiting factor on the number 
of stages and consequently the 
over-all pressure ratio. 

The individual range of an axial 
compressor can be seen in Fig. 
4. At part load points, a much 
greater pressure is produced than 
by a centrifugal rated at the same 
pressure ratio. 


Handles Largest Volumes 


Size of an axial compressor de- 
pends upon desired inlet volume. 
The axial is inherently smaller 
than an equivalent-rated centrifu- 
gal. As inlet volumes go up, the 
advantage increases for the axial 
machine, 

Physically, a 150,000 cfm. axial 
compressor is approximately one 
half the diameter of a comparable 
centrifugal compressor. Above 
that point, an axial compressor 
is the most desirable machine for 
handling all gases, based on the 
size factor. 

Normally, an axial compressor 
can be designed readily for inlet 
capacities above 5,000 cfm., but 
for less than 5,000 cfm. high operat- 
ing speed usually limits considera- 
tion of this machine. In Fig. 2 you 
see a small-volume, 12-stage ma- 
chine rated at 8,000 cfm. and 
11,500 rpm. By comparison, a 
910,000 cfm. unit is shown as the 
lead illustration for this section. 
Axial compressors have been built 
as large as 13 million cfm. and 
that is still not the highest inlet 
volume that could be handled by 
this equipment. 


Efficiency is High 


The axial compressor has many 
unique characteristics. For one, 
efficiency is 8-10% higher than for 
a comparable centrifugal. This 
means lower driver horsepower for 
the axial. 

Also, in the larger sizes, the 
inherently higher speed of the 
axial may favor optimum opera- 
tion of the driver, not possible 
with the centrifugal. For example, 
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where an axial runs at 3,600 rpm., 
which is an optimum turbine or 
motor speed, an equivalent cen- 
trifugal would run below 3,000 
rpm. 

The characteristic horsepower 
curve of an axial compressor is 
shown in Fig. 6. For an axial, 
the horsepower decreases with an 
increase in inlet volume at a given 
speed. Also, because of its steeper 

z performance curve (see Fig. 4), 
vo , ; wae ™ with a slight decrease in volume 
Small, i2-stage axial compressor ausittoe 8,850 cim. at 2.60 pressure ratio. hon . oo - pape" on 
Midncar vacua an aD is removed to show rotor and stator suited for operation as a base load 
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Good Team Worker 


The steep curve of the axial 
also suits it for parallel hookup 
with other machines (see Fig. 7). 
The machines do not need to be 
matched closely in pressure ratio 
as is the case when running two 
centrifugals in parallel. The axial 
discharge pressure will adjust to 
that of the parallel machine, and 
suffer little change in volume of in- 
let gas. 

A wide range of pressures at 
constant speed and practically 
constant volume makes the axial 
fit in nicely with processes which 
require such a machine. With a 
turbine driver its performance at 
variable speed is well suited to 

"= meeting varying process demands 
eae: ©@60O as they arise. 


Giant axial compressor for wind tunnel installation is constructed so that 
section of tunnel serves as compressor casing. This simplifies the piping needed 
for such a mammoth air-handling facility. (Fig. 3) 
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Like the centrifugal, the axial 
discharges oil-free air making it 
a good machine for applications 
where large volumes of oil-free 
air or gas are needed. Another 
unique feature is the simplifica- 
tion of internal sealing. No inter- 
stage seals are necessary except 
on the balance piston end and, of 
course, the shaft seals. 

Some applications demand a 
wide variation of volume at rated 
pressure as provided by a centrifu- 
gal compressor characteristic. The 
axial, with fixed blade settings, 
can operate down to about 85% 
of rated volume at rated pressure 
rise. However, stator blade con- 
trol can be provided on an axial 
compressor to extend greatly the 
stable volume operating range, 
Fig. 5. 

This method allows the angle 
of all or part of the stator blades 
to be changed while the machine is 
in operation. This change of 
blade angle provides a capacity 
range for the axial compressor 
that is approximately the same 
magnitude as available from a 
centrifugal compressor. The high 
efficiency characteristic of the 
axial is not seriously affected with 
stator blade control. 


Flexibility Can Be Built In 


Design of the axial compressor 
can be varied for special applica- 
tions. For example, inlet and dis- 


charge nozzles, as mentioned 
before, can be set in any combina- 
tion of positions. In Fig. 3, you 
see an axial whose casing is a 
section of a wind tunnel. This 
simplifies any piping problems 
which could arise if only vertical 
inlets and discharges were used on 
such a large installation. 

In cases where plant expansion 
is expected, an axial can be de- 
signed so that stages can be added 
or removed at a later date for 
changing pressure ratio. The vol- 
ume rating can also be varied 
easily by changing the angles of 
the stator and rotor blades as dis- 
cussed previously. 

These factors allow the operator 
to install a machine that will meet 
his initial requirements. Then, as 
the need arises he can modify the 
compressor rating in the field to 
satisfy process changes. 

Optimum performance can be 
obtained best by operating as close 
to the rated point as possible. Suc- 
tion throttling, inlet guide vanes 
or stator blade control can all add 
to top performance. 

If the pressure drop or system 
requirements have not been gaged 
correctly when setting up the com- 
pressor requirements, optimum 
performance can be _ obtained 
merely by adjusting blades within 
the capability of the driver. As 
a result, off-rated-point operation 
and consequent lower efficiency 
can be avoided. 


. . AXIAL COMPRESSORS 


Costs Favorable 


Initial cost of the axial compres- 
sor is about the same as that of 
the centrifugal compressor. Due 
to higher efficiency the axial can 
use a smaller turbine or motor, 
which means lower initial driver 
cost. Since the axial compressor 
and driver are smaller and lighter 
than a comparable centrifugal in- 
stallation, foundations for mount- 
ing these machines are smaller 
and less costly. 

Operating cost is less due to 
higher efficiency. For large steam- 
turbine-driven axial compressors 
many thousands of dollars per 
year can be saved in steam cost 
when compared with an equivalent 
slower-speed centrifugal installa- 
tion. 

Maintenance is approximately the 
same as for all types of dynamic 
compressors. Depending on the 
usage, the axial compressor should 
be opened and inspected once a 
year, if possible. Cleaning is very 
easy since there are no hidden 
pockets and all points are reached 
without trouble. 

Blading should be checked and 
the bearings inspected at this 
time. All close clearance points 
are checked to see that they are 
within recommended tolerances. 
Over-all, the maintenance proce- 
dures common to almost any kind 
of rotating machinery apply to 
the axial compressor. 





Any point on the cen- 
trifugal curve can easily 
be matched for parallel 
operation even witha 
much lower design 
pressure ratio 
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Reciprocating compressors are 
positive-displacement machines, 
used to increase the pressure of a 
definite volume of gas by voiume re- 
duction. Most such compressors 
used in heavy industrial production 
and continuous chemical processing 
are stationary, water-cooled, double- 
acting units. The basic running- 
gear mechanism is of the crank- 
and-flywheel type, enclosed in a cast 
iron frame. The crosshead con- 
struction permits complete separa- 
tion of the compression cylinder 
from the crankcase, an ideal fea- 
ture for handling combustible, toxic 
or corrosive gases, 

Generally the cylinder is double- 
acting, that is, compression occurs 
alternately in the head and crank 
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eciprocating 


OMPFessors 


ends of the cylinder. The cylinder 
and its heads are usually water- 
cooled to reduce thermal stresses 
and to dissipate a part of the heat 
developed during compression. Com- 
pression rings on the piston seal 
one end of the cylinder from the 
other, The piston rod is sealed in 
the cylinder by highly effective 
packing and any slight leakage may 
be collected in a vent gland for re- 
turn to suction or venting to at- 
mosphere. 

Gas being compressed enters and 
leaves the cylinder through volun- 
tary valves which are actuated en- 
tirely by the difference in pressure 
between the interior of the cylinder 
and the outside system. 

Upon entering the cylinder, the 


gas may be compressed from the 
initial to the desired final pressure 
in one continuous step, i.e., single- 
stage compression. Alternatively, 
multi-stage compression divides the 
compression into a series of steps 
or stages, each occurring in an in- 
dividual cylinder. Here the gas 
usually is cooled between the vari- 
ous stages of compression. 

The compression process is funda- 
mentally isentropic (perfectly re- 
versible adiabatic), with certain ac- 
tual modifications or losses which 
may be considered as efficiencies re- 
lated to the _ isentropic base. 
Thermodynamic losses within the 
cylinder, including fluid friction 
losses through the valves, heating 
of the gas on admission to the 
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cylinder, and irreversibility of the 
process may be grouped under the 
single term “compression ef- 
ficiency.” Mechanical friction losses 
encountered in the piston rings, 
rod packings and frame bearings 
are grouped under the term ‘“me- 
chanical efficiency.” Thus, the over- 
all efficiency of the compressor is 
the product of the compression and 
mechanical efficiencies. 

For a given service, the actual 
brake horsepower requirement of 
the compressor is normally about 
18 to 33% greater than the calcu- 
lated ideal isentropic horsepower. 
Or, stated another way, the over-all 
efficiency of most compressors is in 
the range of 75 to 85%. 


Compressor Application 


For large-scale continuous proc- 
essing, commercial reciprocating 
compressors are available for the 
following functions: 

1. Compressing economically and 
safely any gas or gas mixture, in- 
cluding those that are combustible, 
corrosive or toxic. 

2. Maintaining suction pressures 
as required by the process to values 
as low as 0.2 in. Hg abs. 

3. Accommodating a_ suction 
temperature range of —40F. to 
150F. with normal metallurgical 
and lubrication considerations. 

4. Developing discharge pres- 
sures as high as 35,000 psig. with 
good efficiency and _ reasonable 
maintenance. Even higher pres- 
sures are feasible. 

5. Accommodating wide varia- 
tions in process flow and operating 
pressures, both at suction and dis- 
charge. 

6. Compressing over a wide range 
of volumes and pressures, using no 
lubricant whatsoever in the cyl- 
inder. This construction may be es- 
sential in special cases where oil 
contamination of the compressed 
gas is to be avoided. 

Machines to meet such varied 
and often such severe requirements 
of the process industries are nor- 
mally custom-designed for the pur- 
chaser’s specific application. 


Some Basic Arrangements 


Machines supplied for chemical 
processing naturally cover a broad 
range of capacity, pressure and 
horsepower, all of these being in- 
fluenced by the process and size of 
plant. 
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Horsepower ratings of single ma- 
chines commonly range from 40 to 
3,500 bhp., with smaller and larger 
units occasionally required. Exact 
arrangements and designs vary con- 
siderably with individual manu- 
facturers and only some of the 
more significant types, together 
with their more common drivers, 
are discussed in later parts of this 
article. 

Many units in the range of 40 
to 150 bhp. are single-frame ma- 
chines, an inexpensive design 
readily adapted to induction motor 
drive through gears or V belts. The 
frontispiece shows a typical single- 
cylinder, single-stage unit driven 
by a 40-hp. belted induction motor. 


. . . RECIPROCATING COMPRESSORS 


This single-frame arrangement is 
also available with integral steam- 
engine drive, the steam cylinder in- 
terposed between the frame and the 
gas compression cylinder. 

For the horsepower range of 
40-150, this same basic single- 
frame design is commonly employed 
for vacuum service or for multi- 
stage compression. In the latter 
case, for example, cylinders for 
three stages could be in line, with 
all of them served by the same 
piston rod. 

In larger unit ratings, 200 bhp. 
and up, the type of driver employed 
greatly influences the arrangement 
and design of the compressor. How- 
ever, before discussing various 


Four-cyl. horizontal balanced opposed synchronous-motor compressor. (Fig. 1) 
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490-hp. horizontal duplex two-stage compressor with syn- 


chronous motor drive. (Fig. 2) 


drivers, we should note particu- 
larly a fairly new type of machine 
—the horizontal balanced opposed 
multiple-cylinder compressor shown 
in plan and elevation in Fig. 1. 
This is a design which has achieved 
tremendous popularity in the chemi- 
cal and petrochemical fields for sev- 
eral reasons. 

1. The design has been especially 
engineered to require a minimum 
foundation, to conserve space and to 
permit easy field erection. Thus it 
reduces field construction and in- 
stallation costs. 

2. Multiple compressor frames (a 
single machine is readily built with 
two to eight compressor cylinder 
stations) permit building several 
stages of compression—or several 
compression services—into one ma- 
chine. Yet the design retains ac- 
cessibility for operation and main- 
tenance. Such consolidation of 
services into a single machine ap- 
preciably reduces first costs. 

3. The crankshaft extension 
from one end of the frame provides 
great flexibility in the use of driv- 
ing equipment. A synchronous or 
induction electric motor, steam tur- 
bine, steam engine or internal com- 
bustion engine may be readily 
employed, thereby giving full free- 
dom in the use of available power 
or fuel. 

4. Intercoolers and _ interstage 
piping may be conveniently 
mounted over the cylinders and 
fabricated into the machine by the 
compressor manufacturer, thereby 
greatly reducing field piping costs. 
Compressor Drives 

Electric — Larger electric-driven 
units often employ low-speed, en- 
gine-type synchronous motors as 


drivers, with the motor rotor 
mounted directly on the crankshaft. 


218 


400-hp. horizontal duplex opposed two-stage com- 


pressor with steam-engine drive. (Fig. 3) 


Two basic compressor arrange- 
ments are commonly used for this 
type of drive — the horizontal 
balanced opposed type (Fig. 1) and 
the horizontal duplex (Fig. 2.). 
The duplex is essentially a 
longer stroke, slower  rotative- 
speed machine than the bal- 
anced opposed. Representative du- 
plex speeds are 150 to 300 rpm., 
compared with 300 to 600 rpm. for 
opposed units. The duplex is often 
used for single- and two-stage 
compression where low rotative 
speeds are indicated, for example, 
in lime-kiln gas compression. 

For hazardous atmospheres, the 
engine-type synchronous motor may 
be fitted with various enclosures 
but it is not available in explosion- 
proof construction. Consequently, 
some users prefer explosion-proof 
induction-motor drivers. The hori- 
zontal balanced opposed compressor 
is ideal for coupling to such induc- 
tien motors, either directly or 
through a gear set. 

Above 1,500 hp., practically all 
electrical installations employ en- 
gine-type synchronous motor drive. 

Steam — Larger steam-engine 
driven units are generally hori- 
zontal duplex machines, with re- 
ciprocating steam cylinders mounted 
on one end of the duplex frame and 
compression cylinders on the oppo- 
site end, as in Fig. 3. 

Such units possess the advan- 
tages of good steam economy over 
a wide range of speed, load and 
steam pressures, broad capacity va- 
riation through speed control and 
ease of operation and maintenance. 

A very significant development 
in recent years has been the success- 
ful use of the steam turbine and 
speed-reducing gear as a recipro- 
cating compressor driver (Fig. 4). 
This has been made possible by the 


development of the horizontal 
balanced opposed compressor, 
greater knowledge of torsional sys- 
tems, and advances in coupling de- 
sign. Thus, today, the chemical en- 
gineer can secure the economic 
advantages and flexibility of the 
horizontal opposed compressor, to- 
gether with oil-free steam from the 
turbine exhaust. 

Gas—The most significant in- 
ternal-combustion engine driven 
compressor remains the integral 
angle design, almost always built 
as a spark-ignition gas engine as in 
Fig. 5. Within the past few years, 
exhaust turbo-charging has been 
very successfully applied to this de- 
sign with resulting reduction in 
installation cost per unit horse- 
power, reduction in operating noise 


Definitions 





Some fundamental definitions com- 
monly employed in reciprocating com- 
pressor practice are: 


Piston Displacement—Net volume 
actually displaced by the compressor 
piston at rated machine speed, gen- 
erally expressed in cubic feet per 
minute. For multi-stage compressors, 
the piston displacement of the first 
stage only is commonly stated as that 
of the entire machine. 


Actual Capacity—Quantity of gas 
actually compressed and delivered to 
the discharge system by the machine 
at rated speed and under rated pres- 
sure conditions. Expressed in cubic 
feet per minute at first-stage inlet gas 
conditions. 


Volumetric Efficiency—Ratio of ac- 
tual capacity to piston displacement, 
stated as a percentage. 


Compression Efficiency—Ratio of 
calculated isentropic work requirement 
to actual thermodynamic work re- 


June 1956—CuemicaL ENGINEERING 





400-hp. balanced opposed two-stage com- 
pressor with steam turbine drive. (Fig. 4) 


and substantially improved fuel 
economy. Commercial turbo-charged 
gas-engine compressors are now 
available with a brake thermal 
efficiency of 35%, and better. 

Occasionally, the economics of the 
available fuel supply warrants 
coupling the horizontal balanced op- 
posed compressor to a vertical diesel 
or dual-fuel engine. In comparison 
with the integral angle gas-engine 
design, this combination has the 
disadvantage of higher initial 
equipment price, higher installa- 
tion cost and greater floor space re- 
quirement. 

Selection of the type of com- 
pressor drive is fundamentally a 
matter of basic economics, revolv- 
ing about the anticipated duration 
of the process, the cost of power 





quirement within the cylinder, the 
latter as determined from the cylinder 
indicator card. Usually expressed as a 
percentage, the compression efficiency 
accounts for all thermodynamic and 
fluid friction losses. 


Mechanical Efficiency — Ratio of 
thermodynamic work requirement in 
the cylinder (as shown on the indi- 
cator card) to actual brake horsepower 
requirements. Expressed as a per- 
centage, mechanical efficiency takes 
account of mechanical friction losses. 


Compression Ratio—Ratio of abso- 
lute discharge pressure to absolute 
suction pressure. May be applied to 
the entire machine or to the individual 
stages of compression. 


Clearance—Volume present in the 
actual cylinder in excess of the net 
volume displaced by the piston during 
one complete revolution of the ma- 
chine. Usually expressed as a per- 
centage of the displaced volume. 
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or fuel, initial equipment and in- 
stallation costs, and expected main- 
tenance charges. Secondary but 
important considerations are flexi- 
bility of the driver to meet process 
demands, and availability of re- 
quired operating and maintenance 
personnel. 


Design Variations 


Fundamental to the approach in 
reciprocating compressor design is 
the development of a line of stand- 
ard frames. Then, for use with 
these standard frames, specific cyl- 
inders are built to meet the demands 
of individual applications. Thus 
we find great variation in compres- 
sor cylinder design and arrange- 
ment. Some of the considerations 
involved and some of the designs 
employed in various types of chemi- 
cal processing will be discussed. 


For High Pressure 


Reciprocating compressors are es- 
sential to many processes operating 
at 2,500-35,000 psig. They are used 
in large numbers in the production 
of synthetic ammonia, methanol, 
urea and polyethylene, and in va- 
rious hydrogenation processes. 

In considering the compression 
requirements of a high-pressure 
process, the chemical engineer 
should remember that the work of 
compression is an _ exponential 
function of the discharge pressure. 
Hence, the increased work is less 
than proportional to any discharge 
pressure increase. For example, to 
compress a given volume of hydro- 
gen from atmospheric pressure to 
12,000 psig. requires only about 
15% more work than to compress 
the same volume from atmosphere 
to 6,000 psig. Six-stage compres- 


Group of 1,400-hp. integral angle-type single-stage compres- 
sors driven by spark-ignition gas engines. (Fig. 5) 


sion is here assumed for either dis- 
charge pressure. 

Also, the effect of compressibility 
on the gas volumes to be handled 
at high pressures is usually very 
great and should be considered 
even in preliminary calculations. 
Thus, the piston displacement of a 
recirculator compressor taking suc- 
tion at 14,000 psig. in a synthetic 
ammonia process must be about 
80% greater than the ideal gas 
laws would indicate. 

Mechanical considerations _ in- 
clude the number of stages of com- 
pression, rotative and piston speeds 
and the arrangement, alignment 
and cooling of high-pressure oper- 
ating parts. 

In addition to influencing the 
efficiency of the unit, the number of 
stages affects considerably the gas 
temperature rise in the individual 
cylinders and the differential pres- 
sure across each stage of compres- 
sion. The greater the number of 
stages, the lower the gas tempera- 
ture rise and the smaller the dif- 
ferential pressures. Lower operat- 
ing temperatures result in reduced 
thermal] stresses and generally bet- 
ter lubrication. They also reduce 
the possibility of hydrogen penetra- 
tion of materials in those units han- 
dling hydrogen. 

Smaller differential pressures 
across the individual stages reduce 
the unit pressures which the valves 
and piston rings must contain. Of 
course, the greater the number of 
stages, the more expensive the ma- 
chine, and each application must 
balance the foregoing with the 
economics of the installation. 

Rotative and piston speeds must 
be carefully considered in the light 
of the arduous service imposed on 
the valves, rings and packings by 
the dense, high-pressure gas. Speeds 
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Typical Speeds of High-Pressure Reciprocating Compressors 
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which are entirely practical for the 
compression of air to 100 psig. may 
well result in excessive maintenance 
of the high-pressure compressor. 
It is difficult to generalize on proper 
operating speeds since the size of 
the unit, operating pressures, de- 
sign characteristics, and cooling of 
high-pressure parts all have definite 
bearing. 

One of the prime problems is 
dissipation of the heat developed 
in the high-pressure piston-rod 
packings. This heat generation de- 
pends greatly on the average of the 
suction and discharge pressures 
under which the cylinder is operat- 
ing, the rotative speed and, to a 
lesser degree, the average piston 
speed. Recirculator compressors 
used in catalytic processes are par- 
ticularly acute in this respect, since 
they operate with sustained high 
pressure on both the suction and 
discharge strokes. The general 
practice is to operate recirculators 
at as low speeds as are economically 
feasible. 

Listed in the tabulation are some 
typical rotative and average piston 
speeds of specific cylinders em- 
ployed today. 

Balanced loading of the compres- 
sor frame on both head- and crank- 
end strokes is another important 
aspect of high-pressure design. 
Owing to the small volumes han- 
dled, high-pressure cylinders are 
comparatively small in diameter 
and are often made single-acting. It 
is important that such cylinders be 
arranged to avoid a heavy unidi- 
rectional loading on the frame bear- 
ings during the entire rotation 
since such a loading can have a 
serious effect on the mechanical 
operation of the bearings, particu- 
larly the crosshead pin bearings. 

Another aspect is that of opera- 
tional alignment of the high-pres- 
sure parts. Any lateral movement 
of the piston rod as it travels 
through the high-pressure piston- 
rod packing is apt to abrade the 
packing. Any abrasion generally 
results in failure of the packing 
and damage to the piston rod. 

Also, adequate cooling of high- 
pressure packings and piston rods 
to dissipate the heat of friction 
developed in these parts is of great 
importance. 

Fig. 6, a section view of a 
modern ammonia synthesis recircu- 
lator compressor cylinder, illus- 
trates how these aspects are in- 
corporated in a given design. The 











cylinder is 7 in, diam. by 12 in. 
stroke, designed to compress ap- 
proximately 37 million scfh. of un- 
converted ammonia synthesis gas, 
when operating at 200 rpm., with 
8,400 psig. suction and 9,000 psig. 
discharge pressure. 

The cylinder is fitted with a 
3?-in. diam. piston rod and tailrod. 
Thus, the resulting load on the pis- 
ton rod and frame bearings is of 
the same magnitude, but opposite 
direction, on the head-end and 
crank-end strokes. This greatly as- 
sists the lubrication system in 
maintaining the oil film in each en- 
tire bearing. A further important 
benefit of this construction is a 
more uniform torque effort required 
of the driving apparatus. 

To secure and retain permanent 
operational alignment, the piston- 
rod and tailrod packing boxes are 
forged and machined integrally 
with the forged steel cylinder block. 
Also, piston, piston rod and tailrod 
are a one-piece steel forging. The 
piston rod and tailrod are sup- 
ported by a bronze bearing in the 
bottom of each packing box, this 
design guiding and steadying the 
travel of the rods through the pack- 
ings. The piston rod is joined to 
the crosshead with a floating con- 
nection thereby making the two 
support bearings in the packing 
boxes the only points of positive 
alignment of the piston and rod 
forging. The large-diameter piston 
rod minimizes deflection, which 
further provides for most satisfac- 
tory packing performance. 

Packings are full-floating and 
vented, of segmental metallic con- 
struction, the type commonly used 
in high-pressure machines. Because 
of the high operating pressures, the 
packing cases on this unit are ma- 
chined for the continuous circula- 
tion of cooling oil, to dissipate the 
very considerable heat of friction 
developed in the packings. Addi- 
tionally, the one-piece rod forging 
is internally drilled along its axis 
for the free circulation of cooling 
oil. An external pump and oil 
cooler provide the cool oil which is 
continuously circulated through the 
packings and rod. 


Where Lubrication Is Excluded 


Another interesting type of 
process compressor which particu- 
larly illustrates flexibility of appli- 
cation is the non-lubricated unit, 
Fig. 7. A number of gases and 
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processes cannot tolerate, or at 
least preferably avoid, the use of 
hydrocarbon lubrication in the com- 
pressor cylinder. Oxygen compres- 
sion is a prime example of this re- 
quirement which is met by fitting 
the compressor cylinder with piston 
rings and packing rings which re- 
quire no lubricant whatsoever. 

It is well to recognize that the 
non-lubricated unit is a solution of 
a difficult process requirement at 
the expense of the compressor. 
Therefore, more maintenance of 
the piston rings and rod packings 
should naturally be expected. To 
minimize this added maintenance, 
it is sometimes advisable to invest 
additional money initially to secure 
a very conservatively designed ma- 
chine, operating at low rotative and 
piston speeds. Further, it may also 
be advisable to employ more stages 
of compression than on a compara- 
ble oil-lubricated unit. This will 
reduce the differential pressures 
imposed on the non-lubricated pis- 
ton rings and prolong their life. 

Most non-lubricated compressors 
operate at discharge pressures be- 
low 700 psig., often well below. At 
higher pressures, maintenance prob- 
lems and costs usually dictate the 
use of conventional oil-lubricated 
compression machinery, with re- 
moval of oil from the gas after com- 
pression. Further, if the gas to 
be compressed is bone dry, wear 
of the non-lubricated rings and 
packings may require adjustment 
and change so frequently as to in- 
terfere with the economic operation 
of the process. Many times, hu- 
midification of a dry gas before 
compression is recommended to im- 
prove ring and packing life. 

Non-lubricated piston rings and 
packings are generally of pressed 
carbon, a reasonably inexpensive 
and good wearing material. How- 
ever, much study is now being made 
of various plastics and synthetics 
as a possible improvement over 
carbon for certain applications. One 
of the major design problems is to 
prevent metallic contact between 
the piston and the non-lubricated 
cylinder bore. Smaller-diameter 
pistons are usually an assembly in- 
corporating carbon rider rings 
which ride on the bore of the cyl- 
inder and support the piston. 

The weight of larger pistons 
is often taken completely off the 
cylinder wall by the use of a tailrod 
support as shown in Fig. 7. Further, 
this drawing illustrates a construc- 
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tion which eliminates even the 
slightest oil contamination of the 
gas being compressed. The piston, 
being completely supported by the 
main and outboard crossheads, does 
not come in contact with the bore 
of the cylinder. Piston rings and 
rod packings are carbon, requiring 
no lubrication. The outboard cross- 
head shoe is carbon, so no oil or 
grease need be used in the tailrod 
support. To prevent possible oil 
carry-over from the crankcase, a 
special long distance-piece is in- 
serted between the frame and cyl- 
inder so that no portion of the 
piston rod enters both the carbon 
packing and the _ oil-lubricated 
crankcase. Further, a collar on the 
piston rod in the distance-piece pre- 
vents oil from creeping along the 
rod from the crankcase to the cyl- 
inder. 


For Corrosive or Toxic Gases 


Since a reciprocating-compressor 
cylinder is entirely separate from 
the frame, the problem of handling 
corrosive gases is confined to the 
cylinder. 

The selection of cylinder mate- 
rials and fittings for corrosive-gas 
service must be tempered by the 
wearing and fabricating qualities 
of available materials. For ex- 
ample, an ideal material from the 
viewpoint of corrosion resistance 
might be too soft to serve as a valve 
seat, or very difficult to cast into a 
compressor cylinder with its com- 
plex internal cores and changes in 
section. 

Compressor cylinder materials 
are generally selected for strength, 
the material selection being de- 
pendent on the diameter and de- 
sign pressure of the cylinder. 
Commonly employed materials are 
cast iron, cast carbon steel and 
forged carbon steel. When em- 
ployed, cylinder liners are gen- 
erally low-alloy cast iron. Pistons 
are usually cast iron, fitted with cast 
iron, bronze or Micarta rings. Ring 
materials are selected primarily 
from the viewpoint of compatability 
with the cylinder bore material, 
rather than corrosion resistance. 

Piston-rod packings are also cast 
iron, Micarta or bronze, the mate- 
rials again selected primarily for 
good operation on the rod. Piston 
rods of Type 410 stainless steel are 
satisfactory for many mildly cor- 
rosive conditions. In cases of 
severe corrosion, a very high-nickel- 
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content rod is sometimes the su- 
perior selection. Valves of Type 
410 stainless steel often combine 
good mechanical properties with 
adequate corrosion resistance. Valve 
seats and guards of alloyed cast 
iron and of carbon steel or Type 
410 stainless steel are commonly 
used in chemical processing units 
with good resu!ts. 

A fundamental approach to con- 
trol of corrosion in most compres- 
sor cylinders is to keep moisture 
entrained in the suction gas from 
entering the cylinder and to pre- 
vent. the formation of condensate 
within the cylinder. 

Still another important consider- 
ation in corrosion control is the 
sealing of the piston rod in the 
cylinder. Since the rod is travel- 
ing in and out of the corrosive at- 
mosphere, there is the possibility 
of contamination of the crankcase 
oil and also of the rod picking up 
atmospheric moisture and deposit- 
- ing it in the cylinder. 

Contamination of the crankcase 
oil is easily prevented by inserting 
a distance-piece between the cyl- 
inder and the frame as in the case 
of oil carry-over prevention in non- 
lubricated compressors. 

The piston rod may be prevented 
from traveling into the atmosphere 
and into the corrosive gas zone by 
the installation of a sealed heusing 
between the cylinder and the frame, 
as shown in Fig. 8. Since the cyl- 
inder piston-rod packing is fitted 
with a vent to catch any leaking 
gas, the sealed housing may be pres- 
surized with an inert, dry gas such 
as nitrogen. The housing is made 
sufficiently long so that no portion 
of the piston rod travels from the 
corrosive zone into the atmosphere. 
In itself, this construction also pro- 
tects against crankcase contamina- 
tion. 


Handling Toxic Gases 


In the case of toxic gases, many 
users prefer not to depend solely 
on the vent in the cylinder pack- 
ing to prevent leakage to the op- 
erating room and they specify the 
sealed housing shown in Fig. 8 
to serve as an additional catch 
basin. In such cases the housing 
may be fitted with an exhauster to 
maintain vacuum of a few inches of 
water column in the enclosure. 

Sometimes combinations of 
sealed and open housings or dis- 
tance-pieces are employed. The 
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sealed housing itself may be divided 
into two compartments, the com- 
partment immediately adjacent to 
the cylinder being used to catch 
and vent leaking gas from the cyl- 
inder, with the next compartment 
pressurized with inert gas. 


Vacuum Pumps 


Vacuum pumps are another vari- 
ant of the reciprocating compres- 
sor. Operating with a closed sys- 
tem on the suction side, they readily 
maintain high vacuums in continu- 
ous processing, while discharging 
at atmospheric or slightly higher 
pressure. 

They may be designed to handle 
any gas and can be arranged for 
use with any of the drivers con- 
ventionally used with compressors. 

While they may be considered as 
essentially low-pressure compres- 
sors, they possess certain unusual 
design and performance character- 
istics as a consequence of the some- 
what peculiar service conditions 
imposed upon them. 

Suction pressures of 0.5 to 5 in. 
Hg abs., with accompanying dis- 
charge of 30 in. Hg abs., and 
higher, are commonplace. Thus, 
the vacuum pump is required to 
pump a reasonable capacity when 
operating against compression 
ratios ranging from 6 to 60. Since 
the volumetric efficiency of the 
pump handling a given gas is a 
function of the clearance in the 
cylinder and the ratio of compres- 
sion against which the pump is 
operating, it is essential that the 
cylinder clearance be minimized. 

To obtain low clearance, the de- 
signer uses fewer valves and less 
valve area than in a comparable 
compressor cylinder. The resulting 
higher gas velocity through the 
valves is of little significance, since 
total fluid-friction losses are small 
owing to the very low density of 
the gas at vacuum conditions. 

A second characteristic is the 
ability of the vacuum-pump cyl- 
inder to work against a high com- 
pression ratio without injurious 
heating of the gas or the cylinder 
parts. Compression ratios that 
would be unthinkable in a single- 
stage air compressor because of 
heating are comfortably handled in 
the vacuum pump. This also comes 
from the low density of the gas 
which results in a comparatively 
light heat load on the cylinder cool- 
ing jackets, 


Single-stage vacuum pumps are 
commonly used for absolute suction 
pressures of 1.5 in. Hg and higher. 
For lower absolute pressures, the 
pump is generally made two-stage 
since the volumetric efficiency of 
the single-stage pump becomes so 
poor at such high compression 
ratios. 

Two-staging may be accom- 
plished in an interesting manner. 
A double-acting cylinder is ar- 
ranged with a special outboard head 
so that the head end of the cylinder 
serves as the first stage, and the 
crank end as the second stage. The 
1 to 1 cylinder ratio has the effect 
of causing the fixst stage of com- 
pression to operate with only a 
low compression ratio. Thus the 
overall machine volumetric efficiency 
is high. Although the displacement 
of the double-acting cylinder so ar- 
ranged for two-stage operation is 
only half that of the same size cyl- 
inder made single-stage, under high 
vacuum the resulting capacity of 
the two-stage machine is greater 
than that of the single-stage vac- 
uum pump. 

No intercooling is needed on two- 
stage machines, even under the 
highest vacuums, because of the 
comparatively low temperature in- 
crease of the gas. 


Variable Capacity Controls 


An interesting and _ valuable 
characteristic of the reciprocating 
compressor is its flow flexibility 
and adaptability to process control. 
The operational stability of the 
modern machine, together with new 
developments in governors and con- 
trol devices, makes it possible to 
integrate the compressor in the 
process control system, thereby 
obtaining the highly desirable com- 
bination of maximum product 
quality and minimum production 
cost. 

For control purposes, compres- 
sors may be classified as constant- 
speed or variable-speed machines. 
Constant-speed compressors are 
often provided with automatic 
capacity control by means of a 
diaphragm-operated automatic by- 
pass valve between discharge and 
suction lines. Automatic suction 
throttling is sometimes suggested 
but is not recommended because 
of gas over-heating during com- 
pression, as well as excessive 
column loading of the piston rod 
due to the high differential pres- 
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sure between suction and discharge. 

Suction valve unloaders and 
clearance pockets are the most com- 
mon and most efficient methods 
used. With these devices it is usual 
to provide two-, three- or five-step 
unloading, e.g., at 100 or 0% of 
capacity, 100, 50 or 0% of capacity, 
or 100, 75, 50, 25 or 0% of capacity. 
Step unloaders of these types can 
be controlled either manually or 
automatically. 

With variable-speed compressors, 
the speed of the steam-engine or 
gas-engine driver may readily be 
varied during operation. Character- 
istics of these units suit them 
particularly well to integration into 
process control systems. Speed 
variation from 100 to 25% is com- 
mon with steam engines, and from 
100 to 50% with gas engines. Such 
control gives high energy economy 
since the fluid friction losses in the 
compressor decrease at lower 
speeds, while engine economy re- 
mains high under these conditions. 

(Compressor control is dealt with 
in detail in the article on Drivers, 
Control and Accessories on p. 227— 
Editor.) 


Installation and Operation 


Essential to the successful opera- 
tion of any compressor is an 
adequate foundation designed for 
the specific soil conditions, capable 
of accommodating the mass and the 
shaking forces and couples in- 
herent in the reciprocating mecha- 
nism. 

Vital also are proper supports 
for the individual cylinders and for 
the gas piping. Care should be ex- 
ercised that no strain is imposed 
on the compressor cylinders by the 
piping. The gas piping should in- 
corporate provision for expansion 
and contraction and also sufficient 
surge capacity to accommodate the 
pulsating gas flow without exces- 
sive pressure variation in the sys- 
tem and with minimum vibration 
of the piping. 

There are certain other consider- 
ations also which are extremely 
important in chemical processing 
compression machinery. 

Clean Piping—Foremost among 
these is the need for clean process 
piping on start-up. Dirt, welding 
scale, shot and other abrasive for- 
eign material are readily carried 
over into the cylinders and there 
can cause great damage to cylinder 
bores, pistons, valves, rods and 
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packings. It is good practice to plan 
specifically for the cleaning and in- 
spection of all process piping before 
start-up. Excellent chemical clean- 
ing procedures, which are carried 
out at the job site, may be pur- 
chased at low cost and may well be 
considered. 

Keeping Liquid Out—Keeping 
liquid out of the cylinder is another 
very important consideration. Liq- 
uid carry-over washes away lubric- 
ation and promotes rapid wear of 
the cylinder, piston rings and 
valves. Further, liquid can often 
accelerate corrosion. Slugs can 
severely damage the unit. 

The best safeguard against liquid 
carry-over is an adequate knock-out 
drum or trap in the suction line, 
close to the cylinder, Furthermore, 
the intake piping should be care- 
fully designed to avoid loops or 
pockets where condensate might 
collect and be pulled into the cyl- 
inder as a slug. 

The gas entering the cylinder 
may be dry but saturated so that 
condensation can occur within the 
cylinder if jacket water tempera- 
ture is below the dewpoint of the 
entering gas. Good practice with 
such gases is to maintain the enter- 
ing jacket water temperature 10 to 
15 F. above the saturation tempera- 
ture of the entering gas. In many 
cases of hydrocarbon gas compres- 
sion, operating pressures and tem- 
peratures permit operation without 
forced circulation of cooling water 
through the cylinder. Generally a 
closed system is recommended in 
which the jacket is filled with 
water, ethylene glycol or oil, and a 
small expansion tank is provided. 
The jackets and piping are ar- 
ranged to permit thermal circula- 
tion of the coolant. 

Such an arrangement has the 
virtue of equalizing thermal 
stresses in the cylinder and main- 
taining jacket temperature high 
enough to avoid condensation of 
incoming gas. In extreme cases the 
suction gas is sometimes heated 
before it enters the cylinder. This 
is rarely done since heating in- 
creases the volume to be compressed 
and consequently raises compressor 
horsepower requirements. 

Whenever possible, cylinders 
should be piped to facilitate the 
ejection of any liquid. For example, 
horizontal cylinders handling wet 
gases should preferably be piped 
with suction on top and discharge 
on the bottom of the cylinder. 
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Lubrication—Many of the hydro- 
carbon gases have an affinity for 
lubricating oil and care must be 
taken to insure that valves and 
cylinder bore are adequately lubri- 
cated. While various lubricants 
such as castor oil and glycerine 
have been tried, sometimes with 
success, the most satisfactory ap- 
proach is usually the use of a heavy 
stock mineral oil. To insure ade- 
quate lubrication, fairly frequent 
inspection of the valves and cylin- 
ders of a hydrocarbon-gas or high- 
pressure unit is recommended. 
When gases are wet or saturated, 
a compounded oil is often helpful. 

Valve Service—Fundamental to 
good valve service is clean, dry gas. 
Dirt and other foreign matter can 
readily cause valve strip or plate 
breakage. Liquid washes away 
lubricant, often causing rapid wear. 

From the viewpoint of corrosion, 
it is unfortunate that valve mate- 
rials which have good mechanical 
properties of strength, hardness 
and fatigue resistance often show 
poor resistance to corrosion. Con- 
versely, highly corrosion resistant 
materials often exhibit inferior 
mechanical properties. Thus, a spe- 
cific application may require ex- 
periment to determine which valve 
materials are best and most eco- 
nomical. 


Preventing Deposits 


On some installations handling 
hydrocarbon gases, deposits accu- 
mulate rapidly on the valves, re- 
quiring frequent cleaning. In some 
cases, considerable relief may be 
obtained by periodically injecting a 
considerable quantity of light oil 
into the cylinder suction port. Such 
a stream of oil will often wash 
away much of the deposit. Simi- 
larly, on lime-kiln or other dirty 
gas applications, a quantity of 
water may be intermittently in- 
jected into the suction port to wash 
away large quantities of dirt which 
inevitably accumulate on the valves. 
Water injection must be carefully 
controlled and combined with lubri- 
cation to minimize the detrimental 
effects of water on the valves and 
cylinder. 

The Operating Log—To obtain 
satisfactory service from any unit, 
there is no substitute for periodic 
inspection and planned, preventive 
maintenance. To this end, a com- 
plete and thoughtfully analyzed log 
of daily operation is invaluable. 
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Rotary 


Compressors 
and 
Vacuum Pumps 


It has been interesting to note 
the increasing use of the principle 
of rotary compression. Since the 
turn of the century it has grown 
from infancy to a major type of 
compression. 

The rotary compressor with its 
continuous motion is the logical 
outcome of the modern trend in in- 
dustrial design. Action of the ro- 
tating elements confines successive 
volumes of air or gas within a 
closed space and compresses them, 
which characterizes these designs 
as positive-displacement units. 


General Description 


Rotary Sliding Vane—These 
compressors and vacuum pumps 
have longitudinal vanes which slide 
radially in a rotor mounted ec- 
centrically in a cylinder. The rotor 
is supported at each end by anti- 
friction bearings mounted in the 
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heads, which in turn are bolted and 
doweled to the cylinder, Fig. 1. 

Rotary Lobe—Compressors and 
vacuum pumps of this type have 
two mating lobed impellers which 
revolve within a cylinder. Timing 
gears, mounted outside the cylin- 
der, prevent the impellers from 
contacting each other. The lobes 
are mounted on shafts supported 
by anti-friction bearings, Fig. 2. 

Rotary Liquid Piston—This de- 
sign of compressors and vacuum 
pumps uses water or other liquids, 
usually in a single rotating ele- 
ment, to displace the air or gas 
being handled. The rotating im- 
peller is mounted on a shaft and 
supported at each end by anti- 
friction bearings, Fig. 3. 


Operating Range 


Rotary sliding vane units are 
available in standard sizes up to 
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6,000 cfm. and pressures up to 125 
psig. Booster units are rated up to 
400 psi. Speeds vary from 450 up 
to 3,600 rpm., dependent on unit 
size. 

In general, single-stage rotary 
sliding-vane compressors are suit- 
able for pressures up to 50 psig. 
and vacuums to 28-29 in. Hg re- 
ferred to 30-in. barometer (stand- 
ard reference throughout this dis- 
cussion). The two-stage machines 
are designed for pressures up to 
125 psig. and vacuums to 0.1 in. 
Hg abs. Three-stage compressors 
are good for pressures up to 250 
psig. and booster units are avail-- 
able for pressures up to 400 psi. 

Manufacturers’ standard ma- 
chines generally are sized to run at 
induction motor speeds. However, 
gas, diesel, gasoline or steam en- 
gine and steam turbine drives are 
readily adaptable. In many in- 
stances, V-belt drives are used 
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Mating lobed impellers compress large volumes. (Fig. 2) 


mounted directly on the compressor 
shaft. 

Rotary-lobe compressors are 
available in sizes up to 50,000 cfm. 
and pressures up to 30 psig. Single- 
stage machines usually are good for 
pressures up to 15 psig. and 
vacuums to 22 in. Hg. 

In some instances, introduction 
of various quantities of sealing 
fluid such as water has boosted 
vacuums several inches higher. 

Two-stage compressors are de- 
signed for pressures up to 30 psig. 
and for vacuums of 25 in. Hg or 
somewhat higher. 

Many of these units are driven 
by means of V-belt drives, reduc- 
tion gears, direct-connected steam, 
gas or diesel engines and in some 
cases by moderate-speed direct-con- 
nected induction or synchronous 
motors. 

Rotary liquid-piston units are 
available in sizes up to approxi- 
mately 5,000 cfm. Standard single- 
stage units are used for pressures 
to 35 psig. and special single-stage 
units for pressures up to 75 psig. 
Units are staged above 75 psig. 

Standard single-stage units will 
maintain vacuums up to 27 in. Hg. 
Standard two-stage units will main- 
tain vacuums up to 29 in. Hg. Spe- 
cially designed single-stage units 
will maintain vacuum to approxi- 
mately 28 in. Hg. 


Flow Characteristics 


Flow of air or gas to and from 
the rotary sliding-vane compres- 
sor is constant and for all practical 
purposes non-pulsating. However, 
delicate instruments may show 
slight pressure variations. 
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In a sliding-vane unit, pressure 
is increased by reducing the size 
of the compression cell while it ro- 
tates from the suction to the dis- 
charge ports. As the unit rotates 
each compression cell reaches maxi- 
mum size when it passes the inlet 
ports. 

Further rotation of the cell re- 
duces its size and compression is 
completed upon reaching the dis- 
charge ports. 

Location of the discharge ports 
determines the pressure ratio at 
which the maximum efficiency will 
occur. Therefore, the port is located 
so that the peak efficiency will 
occur at the required pressure ratio 
of the unit. 

Flow through the rotary lobe 
compressor is accomplished by the 
lobes, pushing the air or gas from 
the suction to the discharge. Es- 
sentially, no compression takes 
place within the unit but rather 
against system back pressure. 

In the rotary liquid-piston type 
machine, flow of compressed air or 
gas is discharged in a uniform or 
non-pulsating stream. 

Compression is obtained in this 
machine by rotating a round multi- 
blade rotor freely in an elliptical 
casing partially filled with liquid. 
The rotating force of the multi- 
blade rotor causes the liquid to fol- 
low the inside contour of the ellip- 
tical casing. 

As the liquid recedes from the 
rotor blades at the inlet port, the 
space between buckets fills with air 
or gas. As the liquid reaches the 
narrow point of the elliptical cas- 
ing, the air or gas is compressed 
and forced out through the dis- 
charge ports. 


Revolving liquid surges between rotor vanes to compress gas. (Fig. 3) 


Regulation or Flow Control 


All rotary compressors are 
classed as_ positive-displacement 
machines, In the application of any 
given unit it is normal procedure 
to apply a unit slightly larger in 
volume than required. The normal 
oversizing of a unit and the vari- 
ance in process demand, requires 
the use of some method of control 
on most rotary compressors. 

The rotary sliding-vane com- 
pressor can be controlled by one or 
a combination of methods. 

An automatic unloader control 
employs an inlet blankoff valve, a 
discharge relief valve and a pilot 
valve. To unload the compressor, 
the inlet is blanked off and the in- 
ternal pressure is relieved to atmos- 
phere. 

In_ single-stage machines at 
maximum pressure, the power con- 
sumption when unloaded is ap- 
proximately 25% of  full-load 
power. In two-stage units operat- 
ing at 100 psig., the power con- 
sumption when unloaded is ap- 
proximately 15% of full load 
power. 

Suction throttling can be used 
within certain limits established by 
individual manufacturers to reduce 
the weight flow through the com- 
pressor or compressors. Generally 
speaking, the power required will 
be reduced by suction throttling 
on units operating with pressure 
ratios above 3.0. 

Bypass control is accomplished 
by bleeding partially compressed 
air or gas to the inlet or expanding 
some of the discharge air or gas in 
the intake cycle. 

Another method of bypass con- 
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Sliding-vane units rated 1,065 cfm. at 50 psig. feed air to fuel gas. (Fig. 4) 


trol is by the use of a pressure- 
operated automatic valve set to 
maintain the required discharge 
pressure. On gas units, the by- 
passed gas is routed through a 
cooler and back into the inlet or 
suction line. 

Normal design of a sliding-vane 
unit is such that the speed may be 
reduced to approximately 50% of 
the rated rpm. For all practical 
purposes the volume and the horse- 
power will be reduced as the direct 
ratio of the speed. 

When a rotary-lobe machine is 
driven by a constant-speed motor 
it delivers a constant volume which 
cannot be varied by restricting the 
inlet or discharge, without increas- 
ing the pressure. Excess capacity 
must be relieved manually or by a 
pressure-operated automatic bypass 
valve set to relieve at the required 
discharge pressure. On gas units 
the bypassed gas is routed through 
a cooler and back to suction line. 

When the rotary lobe drive is a 
steam or gas engine, the desired 
suction or discharge pressure can 
be maintained by varying the speed 
within limits set by the manufac- 
turer. In many cases units are not 
driven directly. Then, pulleys or 
sheaves can be changed to meet 
varying volume requirements. 

Hydraulic couplings with con- 
stant-speed drives permit change 
in speed to vary volume. However, 
with this method there is no power 
saving nor any problem in cooling 
bypassed gas. 


Application and Operation 


Because of the wide range of pos- 
sible pressure, vacuum and volume 
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conditions, the rotary sliding-vane 
machine has perhaps the most uni- 
versal application of the rotary ma- 
chines. However, it too has certain 
restrictions and limitations that 
may be covered by other types. 

According to available published 
information, the efficiency of rotary 
sliding-vane compressors above 10 
psig. and 14 in. Hg vacuum re- 
ferred to a 30-in. Hg barometer 
exceeds the efficiency of the rotary 
lobe and liquid-piston machines. 

Except in a few instances, the 
speeds of a sliding-vane unit are 
higher and more adaptable for con- 
necting directly to electric motors 
and in some instances internal 
combustion engines. This generally 
means a smaller unit for a job. 

A water jacket is required to re- 
move the internal heat of combus- 
tion, except for small units and 
those with low pressure ratios. 
Use of internal lubrication causes 
contamination of the discharge 
gases from compressors. However, 
after the gas is cooled most of the 
entrained oil can be removed. 

It is necessary to remove dust, 
dirt, grit and other foreign ma- 
terials from the inlet gas stream. 

If gas to be handled is sufficiently 
corrosive to attack cast iron and 
steel then construction of the ma- 
chine must be modified to include 
materials more resistant to corro- 
sion. Also, corrosive substances 
may cause a lubrication problem. 

On a rotary lobe compressor 
there is no contact between moving 
parts so that no internal lubrica- 
tion is needed. For pressures less 
than 10 psig. and vacuum under 14 
in. Hg, this unit usually is more 
efficient than other rotaries. 


Cylinder is not water jacketed 
but at high vacuums and pressures 
an internal sealing fluid is used. 

The same type of construction- 
material problems exist for this 
machine on corrosive service as 
were noted for sliding-vane ma- 
chines above. However, there would 
be no lubrication problem. 

With the rotary liquid-piston ma- 
chine no internal lubrication is 
needed but a constant supply of 
sealing liquid must be furnished. 
Through proper selection of the 
sealing liquid, various corrosive 
gases and solvents can be handled 
by the unit without contamination 
of the gas or harm to the compres- 
sor. Liquid entering the unit, even 
in the form of slugs, can do no 
harm. 

A comparison of available pub- 
lished information indicates lower 
efficiencies for this type unit com- 
pared to the rotary sliding-vane 
and the rotary-lobe compressors. 





High Vacuum Producers 


Note—Our symposium is incom- 
plete to the extent that it does not 
include articles on _ diffusion 
pumps and mechanical high-vacuum 
pumps; we hope to fill in this gap 
within the next few months. For 
the record we mention these vacuum 
producers here. 

Numerous processes operate at 
sub-atmospheric pressures. Once 
you get below a pressure of roughly 
4 in. Hg, you are out of the range 
of rotary and reciprocating vacuum 
pumps of usual types, and into the 
range of multi-stage steam ejectors, 
oil-sealed rotary vacuum pumps, and 
diffusion pumps. Steam ejectors 
with up to six stages are good down 
to about 0.01 mm. Hg, and single- 
stage oil ejectors (sometimes used 
as boosters between diffusion and 
mechanical pumps) work down to 
about 0.001 mm. Hg. The oil-sealed 
rotary pump will pull down to about 
0.0001 mm. Hg against a dead end, 
but has a practical pumping speed 
at pressures no lower than about 
0.001 mm. Hg. For pressures below 
this, usual practice is to create the 
desired low pressure with a diffu- 
sion pump, which is good for back 
pressures as low as 0.0000001 mm. 
Hg, exhausting from the diffusion 
pump to a mechanical oil-sealed 
rotary at about 0.01 mm. The 
mechanical fore-pump then com- 
presses to atmospheric-Fditors. 
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Drivers, 
Controls and 
Accessories 














How wisely you select driver and controls for your com- 
pressor installation has a major bearing on how well it 
performs. Here are factors to orient your thinking, from 
the experience backlog of the contracting engineer. 


Richard Hancock 


While the compressor is the 
primary unit in any compressing 
station, drivers, controls and acces- 
sories must be selected with care 
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for optimum, trouble-free per- 
formance. Some of the factors im- 
portant to a good installation are 
covered in the following discussion 











of drivers, capacity regulation, 
seals, coolers, cooling water, pulsa- 
tion bottles and separators. 


DRIVERS 


Half of any compressor installa- 
tion is represented by the driver. 
Therefore, let us examine the ad- 
vantages and limitations of various 
types of drivers commonly used 
with heavy-duty compressors. Basic 
characteristics are compared in 
Fig. 1. 


Electric Motors 


Squirrel-Cage Induction Motors 
—This motor is a fixed-speed ma- 
chine. It is simple, rugged and re- 
liable; has no rotating windings, 
slip rings, commutators, etc., asso- 
ciated with other types of electric 
motors. 

For the majority of centrifugal 
compressors the high speed re- 
quired is reached through a speed- 
increasing gear driven by a 1,200 
or 1,800 rpm. squirrel-cage motor. 
Occasionally, design speed for a 
large-volume centrifugal permits 
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direct coupling to a 3,600 rpm. in- 
duction motor using 60 cycle power. 

Reciprocating compressors fre- 
quently are driven through a speed- 
reducing V-belt drive or gear 
reducer by a 1,200 or 1,800 rpm. in- 
duction motor. Induction motors, 
sufficiently slow in speed to directly 
match speed of reciprocating com- 
pressors, are very expensive. 

However, some of the newer, 
small reciprocating machines which 
operate at higher speeds such as 
600, 514, 450 or 400 rpm. can be 
direct coupled economically. 

Above 500 hp. very few induction 
motors are used to drive recipro- 
cating compressors, either through 
reduction gearing or direct cou- 
plings. 

While the squirrel-cage induction 
motor has very good starting 
torque, inrush current is very high 
on startup.: If the electrical sys- 
tem cannot carry the high inrush 
current, it may be possible to use 
a low-voltage starter, provided the 
rotating inertia load can be ac- 
celerated with the reduced torque. 
At any rate, the compressor must 
be unloaded during the startup 
period. 

The induction motor will carry 
a momentary overload of 50 to 
100% without stalling, but it should 
never be selected for continuous 
overload operation. 

Wound-Rotor Induction Motor— 
This variable-speed version of the 
induction motor has a rotor wind- 
ing connected to an_ external 
variable rheostat through rotating 
slip rings. Because it can provide 
high starting torque with low in- 
rush current, it sometimes is used 
to drive centrifugal compressors. 

Despite the capability of the 
wound rotor to adjust speed from 
about 60 to 100%, its attractive- 
ness is reduced greatly because 
over the entire range total kilowatt 
input to the motor and rheostat re- 
mains practically constant. As 
speed drops, part of the kilowatt 
consumption merely shifts from the 
motor to the rheostat. 

Synchronous Motor—The syn- 
chronous motor is a fixed-speed 
machine. Some consider it less re- 
liable than the squirrel-cage induc- 
tion motor because it has a wound 
rotor to which d.c. excitation must 
be applied through rotating slip 
rings. Consequently, a small d.c. 
supply (M-G set or selenium recti- 
fier) together with more elaborate 
starting eauipment is required. 
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This disadvantage is offset con- 
siderably by the large air gap per- 
missible on the synchronous motor, 
i.e., approximately 4 in. compared 
with 0.040 in. on an induction mo- 
tor. The importance of this 
difference is accentuated on large 
machines where it is difficult to 
center the rotor to ciose tolerances. 

Not only is the air gap smaller 
on an induction motor but if the 
rotor is centered poorly it under- 
goes much greater pull from un- 
balanced radial magnetic forces. 
What happens in such cases is il- 
lustrated by two troublesome in- 
cidents with induction motors that 
we encountered recently. 

The machines in question were 
standard 100 psi. plant air compres- 
sors built by two of the leading 
manufacturers in the field. In 
each case, the motor rotor was 
mounted on an extension of the 
compressor shaft. And the extended 
shaft had no outboard bearing. 

Flexing of the extended shaft 
under the forces acting on it 
caused the rotor to rub the stator 
with resultant damage. The diffi- 
culty never would have occurred 
with the larger air gap of a syn- 
chronous motor. 

Synchronous motors are classified 
commercially as “low speed” for 
450 rpm. and lower, and “high 
speed” for 514 rpm. and higher. 
The starting torque for the low- 
speed group is 30-40%; for the 
high-speed group it is 85-125%. 
Because the synchronous motor is 
started as an induction motor the 
inrush current is high. 

The synchronous motor fre- 
quently is selected for its high or 
leading power factor. 

Like the induction motor it will 
take a momentary overload of 50% 
without stalling, but it should 
never be overloaded continuously. 


Steam Drivers 


Engines — Reciprocating steam 
engine cylinders are mounted in- 
tegrally on the compressor frame 
and drive the compressor pistons 
through a common crankshaft. 
This driver is very reliable. It 
offers manual or automatic speed 
control over a wide range with sus- 
tained high efficiency at part load. 

For some processes, however, the 
steam engine is ruled out today 
because it introduces cylinder lube 
oil into the exhaust steam. The 
oil increases fouling factor allow- 


ance on process exchangers. And 
on high pressure, high temperature 
boilers it can cause coke blisters 
on tubes if left in condensate. 

Where oil in steam cannot be 
tolerated, the engineer must turn 
to the less efficient, less flexible tur- 
bine-gear driver. 

Turbines—For centrifugal com- 
pressors the turbine is the most 
frequently selected driver and is 
connected directly to the compres- 
sor, Fig. 3. Turbines may be 
adapted reliably to automatic speed 
control. 

The dependability of the steam 
turbine depends greatly on the de- 
sign, installation and care of its 
control, lubrication and gland seal- 
ing system. Then it can be relied 
on for uninterrupted runs of 12 to 
24 months duration. 

When used for reciprocating 
compressors, the steam turbine re- 
quires a speed-reducing gear set. 
The pulsating torque characteristic 
of the compressor limits safe turn- 
down of speed to about 10%. At 
a greater turndown there is the 
probability of encountering de- 
structive torsional criticals because 
the speeds are appreciably lower 
than those for which the flywheel 
and couplings were selected. 


Internal Combustion Engines 


For Centrifugal Compressors— 
Only recently on pipeline installa- 
tions have gas engines been applied 
to driving centrifugal compressors. 
One 3,750-hp. unit has been oper- 
ating several months and others 
are on order. 

Coupled to the compressor 
through a double-increaser gear 
set, the gas engine does offer the 
best fuel economy of any centrifu- 
gal drive available today. In some 
cases, speed variation may _ be 
limited by torsional criticals. 

For Reciprocating Compressors 
—Four leading compressor manu- 
facturers offer an extensive line of 
integral-frame, angle-type engine 
compressors. Burning either gas 
or oil, these machines have vertical 
power cylinders that drive horizon- 
tal compressor cylinders through a 
common crankshaft. 

This compressor is the work- 
horse of the natural gas transmis- 
sion field. It is used extensively in 
refineries where its fuel supply is 
a variety of waste gases. Many 
operating companies find the gas- 
engine compressor a natural choice 
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for petrochemical plants using a 
natural gas feed. 

The combustion engine requires 
more maintenance than motor, tur- 
bine or steam engine. However, 
as a complete heat-cycle engine it 
measures up well against an all- 
steam or steam-electric cycle be- 
cause of its excellent fuel economy. 

Pipeline engine-compressor sta- 
tions realize 98% availability of 
these units year after year. Petro- 
chemical manufacturers begin to 
reach 95-98% availability during 
the second and third year of opera- 
tion as operators and maintenance 
men get to know the machines. 

During the last two years, com- 
pressor manufacturers have in- 
creased the horsepower ratings 
and over-all thermal efficiencies of 
engine compressors by supercharg- 
ing. This gives the user more 
horsepower per pound of fuel and 
per cubic foot of foundation and 
building. Also, much less cooling 
water is needed. 

The largest integral-frame en- 
gine compressor offered today is 
3,300 hp. 

Coupled Engines—By coupling a 
separate engine to a balanced-op- 
posed multi-crank compressor, the 
horsepower ceiling for a single unit 
can be lifted to 5,000 hp. 

The coupled-engine arrangement 
also allows the manufacturer to 
adapt certain engine types not 
available in the integral-frame en- 
gine compressor. For example, 
Fig. 4 shows a 9,000-hp. installation 
of dual-fuel engines coupled to 
compressors. 

With a coupled dual-fuel installa- 
tion an operator can take advantage 
of a lower price contract from an 
interruptable natural gas supply. 
When his supply is cut off during 
the cold weather, the engine will 
switch to oil automatically without 
shutting down. Also, he can bar- 
gain with competing fuel sources. 

There is great interest in burn- 
ing residual fuel oils in engine 
compressors. Apparently, there are 
few, if any, installations. Any en- 
gineer considering residual fuels 
would do well to reach agreement 
with the engine manufacturer on 
a specification for the fuel and the 
fuel-oil-treating facilities. Also, he 
should ask the manufacturer to 
produce maintenance records for 
similar engines on low-grade fuel. 

Gas Turbines—The open-cycle 
combustion-gas turbine is estab- 
lishing itself rapidly as a prime 














mover. Operating on gas fuel it is 
about as reliable as a steam turbine, 
will make long continuous runs 
without shutdown for inspection or 
maintenance. When using distillate 
or treated residual fuel the tips of 
the burner nozzles must be cleaned 
periodically and combustor liners 
replaced less frequently. 

Basically, the open-cycle gas 
turbine is a very simple machine 
consisting of compressor, com- 
bustor and turbine. However, be- 
cause of high temperatures, high 
speeds and close tolerances it must 
have complex apparatus for control, 
cooling, lubrication and emergency 
protection. Also, it must have a 
sizeable starting motor or tur- 
bine with disengaging clutch. 

This prime mover has a com- 
paratively inefficient heat cycle, 
unless the enormous quantity of 
heat in the flue gas is recovered. 
The two predominant recovery 
schemes are steam generation and 
preheating air to combustor. 

Generally, the high speed of the 
combustion-gas turbine enables it 
to be coupled directly to a centrif- 
ugal compressor. Otherwise, a 
moderate-ratio gear speed-changer 
is used. 

It is difficult to visualize a re- 
ciprocating compressor, driven by 
a gas turbine through a double- 
reduction gear reducer, that could 
compete with the integral-frame 
reciprocating gas-engine compres- 
sor. 

Process Expander Turbines— 
Several high-pressure processes 
depend on recovery of the power 
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in otherwise waste pressure energy 
to hold down utility costs so that 
the process can be economically 
feasible. Turbines used for re- 
covering this energy may be stand- 
ard impulse’ steam __ turbines 
adapted to the particular tempera- 
ture and metallurgy requirements. 
Or they may be specially de- 
signed high-efficiency radial-inlet 
expanders operating in the 10,000- 
30,000 rpm. range. 

Because these machines operate 
at high speeds they frequently are 
loaded with centrifugal compres- 
sors. 


REGULATION OF CAPACITY 


In order that you may select, 
apply and operate process compres- 
sors properly you should know the 
several methods for regulating the 
weight flow rate. 

The best way to analyze regula- 
tion of any pump or compressor is 
to plot its Pressure vs. Volume 
characteristic against the System 
Resistance curve of the flow circuit. 
The machine will operate where the 
two curves cross. 


Definition of Regulation Terms 


Scfm.—Standard cu. ft. per min., referred 

to 14.7 psia. at 60 F. 

Icfm.—Inlet cu. ft. per min., referred to 
the actual pressure and temperature 
conditions existing at the compressor 
suction. 

Vol. Eff.—Icfm./Displacement cfm. 

Bhp.—Brake hp. measured at the shaft. 

thp.—Indicated hp. measured on the PV 
indicator card. 


With this method we can size 
up any control problem by showing 
graphically how changes in either 
the flow circuit or compressor 
operating conditions will shift the 
operating point. 

Pressure-Volume characteristics 
are shown in Fig. 5 for positive 
displacement, axial and centrifugal 
compressors. Fig. 6 illustrates how 
the same centrifugal compressor 
will respond differently to each of 
three different flow systems. 

In our discussion of capacity 
regulation each scheme will be 
viewed from the standpoint of (a) 
capacity turndown from 100% of 
flowrate and (b) adaptability for 
automatic instrument control. 

Unless otherwise stated, the 
following conditions are considered 
constant: gas composition, suction 
pressure and temperature, dis- 
charge pressure, and compressor 
speed. 


Positive-Displacement Compressors 


Speed Control—The positive dis- 
placement compressor produces es- 
sentially constant volume against 
whatever differential pressure is 
imposed on the machine, within 
limits of its mechanical strength. 

The displacement, by definition, 
is proportional to rotational speed 
or strokes per minute. Accordingly, 
it may be shown that for changes 
in speed: 

¢ Volumetric, mechanical and 
compression efficiencies are all es- 
sentially constant. (Mechanical and 
compression efficiencies correct for 
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rubbing friction, leakage through 
valves, piston ring blowby, etc.) 

eIcfm. and Scfm. are propor- 
tional to speed. 

¢ Brake horsepower is propor- 
tional to speed. 

eBhp./Scfm. and_ discharge 
temperature are essentially con- 
stant. 

With such relationships, you can 
have efficient control by regulating 
speed. Capacity can be reduced by 
50-75% either manually or auto- 
matically, depending on the method 
of lubrication and the type of 
driver. 

Of course, each type of positive- 
displacement design has its own 
turndown limit. Some reciprocat- 
ing machines, for instance, require 
special frame lubrication pro- 
visions below 50% speed. In a vane 
rotary, the blades do not seai well 
below 60% speed. 

Similarly, lobe type rotaries have 
excessive slip below about 40% 
design speed. Turndown of the 
fluid piston rotary is quite limited, 
although there is some flexibility 
in each design. 

Speed of compressor drivers 
such as steam engines, internal 
combustion engines, steam tur- 
bines, combustion-gas turbines and 
the wound-rotor induction motor 
can be controlled manually or auto- 
matically through instruments. 

Suction Throttling Control—If 
suction gas is throttled manually 
or automatically to a lower com- 
pressor inlet pressure other varia- 
bles change as follows: 

¢Compression ratio increases. 
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Fig. 8 uses Pressure- 
Volume diagrams to 
illustrate how a com- 
pressor cylinder starting 
with zero differential 
pressure will build up 
to peak horsepower at a 
compression ratio of 
about 3.0. If the suction 
pressure is further low- 
ered the cylinder Ihp. 
will begin to fall and 
eventually reach zero. 
This occurs when the 
clearance volume gas re- 





Ihp. 


quires the full stroke to 
reach suction pressure. 
In each of the PV 
diagrams shown the lines 
AB represent compres- 
sion, BC the delivery of 
gas at discharge pres- 
sure, CD the re-expan- 
sion of the clearance 
volume gas and DA the 
induction of a new 
charge at suction pres- 
sure. The Ihp. is propor- 
tional to ABCD. 
When suction pressure 








equals discharge pres- 
sure the PV card is rep- 
resented by the line CP 
and the Ihp. is zero. 

By dropping suction 
pressure to 90 psia, we 
now have the thin PV 
card ABCD and the cyl- 
inder is taking a small 
amount of horsepower. 
The PV card gets fatter 
as suction pressure is 
continually lowered until 
it reaches a maximum, 
ie. “peak horsepower” 
at 30 psia. inlet. 

When suction pressure 
reaches 12 psia. the PV 
card has thinned out be- 
cause the piston moves 
all the way from C to D, 
before the suction valves 
open—consequently very 
little fresh charge is in- 
ducted. 

Finally at about 4 
psia. the cylinder PV in- 
dicator rides back and 
forth on the adiabatic 
compression — expansion 
line As C; Ihp. is zero. 





eVolumetric efficiency falls 
and Icfm. decreases, Fig. 7. 

e Density of inlet flow drops 
in direct proportion with the 
changed inlet pressure (absolute). 

eThe Scfm. falls because of 
both decreased Icfm. and decreased 
gas density. 

e Discharge temperature rises. 

eThe ratio Bhp./Scfm. in- 
creases. 

¢ If original pressure ratio was 
less than approximately 3.0 the 
Bhp./Icfm. will increase; if 
greater it will decrease. See Fig. 
8 with explanation of “peak” 
horsepower. 

While suction throttling control 
can be used for turndown to zero, 
usually it is limited to a higher 
value because of piston or rotor 
overload (piston load increases 
even though Bhp. may be decreas- 
ing), excessive discharge tempera- 
ture, Bhp. overload (see Fig. 8). 

An automatic throttling valve 
frequently is applied to the suction 
side of the compressor to hold a 
controlled back-pressure on the 
process equipment. Then the inlet 
pressure of a constant-speed ma- 
chine actually floats up and down 
with variations in weight flow. 

Recirculation Bypass Control— 
When less than full compressor 
output is needed, the excess flow 
can be recirculated from discharge 
back to suction through a manually 
or instrument-controlled bypass 
throttle valve, Fig. 10. 

Normally, heat of compression 
must be removed from the re- 
circulated gas. This can be avoided 











only if the pressure ratio is very 
low, the total amount bypassed is 
quite small, or the period of bypass 
unloading is short term as when 
unloading for startup. If the cir- 
cuit has no pre-cooler or after- 
cooler, it needs a bypass cooler. 

Bypass control can be used to 
turn down capacity from 100 to 
0%. It saves no power at part load 
because the machine still is com- 
pressing 100% capacity up to full 
discharge pressure. 

When the bypass valve is 
operated by instruments to control 
compressor output from 100% 
downward, the compressor cylin- 
der(s) should be oversized several 
percent. Reason: even at 100% 
process load the bypass valve must 
be slightly open to hold a control 
point effectively. 

The vane-type rotary compressor 
can be equipped with a bypass 
control, Fig. 9. It is arranged so 
that part of the compressed gas is 
re-expanded against vanes to re- 
turn energy to the rotor. This 
permits gradual instrument-con- 
trolled turndown to 50% capacity. 

In contrast to bypass control; by- 
pass unloading often is used to 
reduce power required for starting 
the compressor. However, in this 
case the total flow is recirculated 
through a line sized large enough 
to impose nil differential pressure. 

Clearance Pocket Unloading—In- 
evitably, in any commercial posi- 
tive displacement compressor there 
is a small amount of clearance 
volume within the compression 
chamber. During the delivery 
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stroke compressed gas is retained 
in this space. 

For example, some 3-20% of the 
swept volume in a _ reciprocator 
cylinder actually provides clearance 
between piston and cylinder head 
and for valve ports, etc. At the end 
of the compression stroke, gas in 
this clearance space is at discharge 
pressure. On the suction stroke, 
it must expand down to suction 
pressure, Fig. 11, C to D, before 
fresh inlet gas can enter. 

Meanwhile, the piston may have 
travelled 15% of its suction stroke. 
Hence volumetric efficiency will ap- 
proximate 85%. 

Now, if we arbitrarily triple this 
clearance volume by opening a 
clearance pocket at the end of the 
cylinder, holdup of compressed gas 
will be tripled at the end of the 
delivery stroke. Then, approxi- 
mately 40% of the suction stroke, 
C’ to D’, Fig. 11, is required to ex- 
pand this retained gas to suction 
pressure. Volumetric efficiency 
drops to about 60%. 

Clearance pocket unloading is an 
efficient method for turndown con- 
trol. Most of the temporary store 
of differential pressure energy in 
the clearance pocket is recovered 
as the gas expands against the pis- 
ton on the suction stroke. 

Clearance pocket unloader may 
be either the fixed-volume step 
type or the variable-volume piston 
type. 

The step type, Fig. 12a, is a 
small chamber connected to one end 
of the cylinder through a valve 
which is opened fully to unload, 
and shut tight to load the cylinder. 
In the variable-volume type, Fig. 
12b, a piston in the chamber is 
moved in and out of the chamber 
by a threaded stem to vary the 
clearance in vernier fashion. 

Fixed-volume pockets are easily 
adapted to automatic instrument 
control. To date, very little has 
been done toward marketing an 
automatic instrument-controlled 
variable-volume pocket. 

Large motor-driven, two-stage, 
100-lb. plant air compressors gen- 
erally employ fixed-volume clear- 
ance pockets to unload automati- 
cally in five steps, i.e., 100, 75, 50, 
25, and 0%. Both the first and 
second stage cylinders must be 
equipped with four pockets each. 
Such complicated cylinder design 
is justified by the large power sav- 
ings which can be realized on a 
varying demand load. 


On the other hand, compressors 
on process service generally run 
steady at or near full load. Con- 
sequently, the designer allows only 
a minimum number of clearance 
pocket unloaders when he lays out 
patterns for the cylinder castings. 

There is one very important limi- 
tation to keep in mind regarding 
clearance pocket unloading. It tends 
to become impractical at compres- 
sion ratios below 1.8 because pock- 
ets are too large. 

The rotary compressor unloader 
shown in Fig. 9 actually combines 
the features of clearance and by- 
pass unloading. 

Suction Valve Lifters—One end 
of a_ reciprocating-compressor 
cylinder may be unloaded by hold- 
ing open mechanically one or more 
suction valves. This permits gas in 
the cylinder to escape back into the 
suction pipe during the compres- 
sion stroke, with little power cost. 

A single-acting cylinder will un- 
load completely by this method in 
one step. The double-acting cylin- 
der equipped with valve lifters at 
each end unloads in two steps, i.e., 
50% at each end. 

There is nothing gradual about 
unloading with valve lifters. Thus, 
it is better adapted to plant air 
compressors than to process units. 

Valve lifters may be actuated 
manually, Fig. 13, or automatically. 
They unload the compressor sim- 
ply, inexpensively and efficiently. 
Occasionally, application is limited 
because use would modify crank 
effort more than the crank and fly- 
wheel can accommodate. Or in 
other words, this technique cannot 
be applied to all cylinders every- 
where. 

Since rotary compressors are 
valveless they cannot utilize this 
unloading method. 

Combined Unloaders—All the 
unloaders that we have discussed 
may be used together in various 
combinations for both manual- or 
instrument-controlled automatic 
sequential unloading. Valve lifters 
and clearance pockets frequently 
are combined to effect step control 
in 25% turndown increments per 
cylinder, particularly on plant air 
compressors. 

Start & Stop Control—Plant air 
compressors driven by induction 
motors up to approximately 350 hp. 
may be provided with automatic 
start and stop control. A pressure 
switch on the air receiver starts 
the compressor when pressure falls 


to a level such as 90 psig. and stops 
the unit when the receiver is 
charged up to 105 psig. Also re- 
quired are a magnetic starter and 
automatically operated valve lifters 
to unload the compressor for a 10- 
sec. startup period. 

A majority of these machines 
also are equipped with a selector 
switch to permit changing. manu- 
ally to constant-speed automatic 
valve-lifter or clearance-pocket un- 
loading, as controlled by the re- 
ceiver pressure pilot. This permits 
the operator to choose between 
automatic start and stop for 
periods of light demand or con- 
stant-speed control for the heavy 
demand part of the day. 

Unloading at Startuwp— When a 
compressor goes on the line in a 
paralleled system already at oper- 
ating pressure, it may be necessary 
to unload the machine during start- 
up. Such is the case with electric 
motor and with combustion engine 
drivers. They do not have sufficient 
starting torque to overcome gas 
pressures while accelerating the 
rotating parts. 

Positive displacement compres- 
sors may be unloaded for startup 
by any of the following methods: 

¢ Open a liberally sized bypass 
circuit. One manufacturer suggests 
that the bypass line be sized to 
handle 10,000 ft. per min. velocity. 
Sometimes startup bypass unload- 
ers are built into the cylinder. 

¢Open suction valve lifters. 

¢ Vent discharge. 

Close the suction block-valve 
located right at the machine. 


Centrifugal Compressors 


The Head-Capacity Curve— 
First, let us review the Pressure 
vs. Cfm. characteristic of a centrif- 
ugal compressor and how it re- 
sponds to changes at the inlet. 

The Head-Capacity curve for a 
centrifugal compressor is quite like 
the characteristic curve for a cen- 
trifugal pump. In both cases, the 
curve is fixed for a given speed. 

Both the centrifugal pump and 
the compressor will develop an in- 
creased differential pressure if the 
density of the inlet fluid is in- 
creased. For a centrifugal pump 
the pressure increase is directly 
proportional to the 
density of the liquid. 

Not so for the centrifugal com- 
pressor which may be examined by 
the unwieldy relationship :* 


increase in - 





P,_ { Adiabatic head X mol. wt. 41 ad: 
P, \ 1544XZ.X T:Xk/(k—1) 
where 
P,, P: = Inlet and discharge pressures, 
absolute 
k = Ratio of specific heats, cp/c» 
T; = Inlet temperature, absolute 
Zi = Compressibility factor at inlet 


Note that any one of the follow- 
ing changes, each of which in- 
creases density at the compressor 
inlet, will cause an increase in dif- 
ferential pressure: 

e Increased inlet pressure, P, 

e Increased mol. wt. 

¢ Decreased inlet temperature, 
T, 


compressibility 


¢ Decreased 
factor, Z, 

Also, note that a decrease in k 
value causes differential pressure 
to increase. Reason is not because 
of any density change at the com- 
pressor inlet but rather that the 
change in k value results in in- 
creased density of gas entering the 
diffuser and each succeeding impel- 
ler. The gas just doesn’t heat up as 
rapidly during the compression 
process, that is, the process is in 
effect nearer isothermal. 

How changing inlet conditions 
modify the compressor Head-Ca- 
pacity curve is shown in Fig. 14. 

Another difference between cen- 
trifugal pump and compressor 
curves is that the compressor is un- 
stable below about 50% capacity. 
(See p. 209 for explanation.) 

Speed Control—The centrifugal 
compressor Head-Capacity curve, 
like that for the centrifugal pump, 
retains its characteristic shape 
with speed change. And the rules 
that govern it are like those for 
the pump. For any fixed value of 
Q/N, i.e., Cfim./Rpm.: 

eCapacity varies directly as 
the speed, Q,/Q: = N,/N, 

¢ Head varies as the square of 
the speed, H,/H, = (N,/N.)* 

¢ Power will vary as the cube 
of speed, Hp.,/Hp.= (N,/N.)* 

¢ Efficiency will be nearly con- 
stant. 

By applying these rules you can 
replot a given Head-Capacity curve 
for various speeds. See Fig. 15 and 
Fig. 6. 

Only about 50% turndown of 
Icfm. is available from speed con- 
trol because of the surge charac- 
teristic of the compressor. 


*This equation is not strictly correct. A 
more involved equation is required for 
precise treatment of the effect of deviation 
from the Perfect Gas Law. 





As far as the compressor is con- 
cerned speed turndown is efficient 
control. However, some drivers 
lose efficiency at reduced speed. 

Evidence of the reliabilty of 
automatic speed control is found 
in records of uninterrupted one- 
year continuous runs. Such rec- 
ords are fairly common for centrif- 
ugal compressors driven by steam 
turbines and controlled by auto- 
matic flow or pressure instruments. 

Suction Throttling—For com- 
pressors driven by constant-speed 
synchronous or induction motors, 
suction throttling in one form or 
another is the most efficient turn- 
down control. 

In Fig. 14 you see how the plot 
of differential pressure vs. Icfm. 
drops when the inlet gas is 
throttled to a lower pressure. In 
fact, the lower Pressure-Capacity 
curve shown in Fig. 6 could have 
been achieved with a constant- 
speed driver by throttling the in- 
take from 20 to about 13 psia. 

The propane refrigeration sys- 
tem shown in Fig. 16 is a good ex- 
ample of suction throttling control 
on a constant-speed compressor. 

In such a system, when the con- 
denser water is warm in the sum- 
mer the compressor discharge pres- 
sure is held at approximately 200 
psia. by the condenser. Tempera- 
ture of the chiller is controlled by 
the back-pressure valve between 
the chiller and the compressor in- 
let. This holds chiller constant at 
22 psia., and causes only a 2 psi. 
drop to the compressor. 

Now, suppose the heat load on 
the chiller is reduced 19%. Weight 
of refrigerant evaporating per 
hour will fall off. The back-pres- 
sure valve will pinch down to hold 
a constant pressure in the chiller. 


Action of the  back-pressure 
valve also lowers suction pressure 
at the compressor from 20 to 18 
psia. Result of these actions de- 
picted in Fig. 16, is a shift from 
location B to C for the Pressure 
vs. Iefm. curve. 

You will note that compressor 
flow has dropped from 4,000 to 
8,600 Icfm. and the density of this 
flow has dropped in proportion to 
the ratio of suction pressures. 

Net result of the action is that 
the back-pressure valve and com- 
pressor acting as a system took 
corrective action when load on the 
chiller decreased. The system 
levelled out at a weight flow rate 
of (3,600/4,000) (18/20) =0.81 or 
81% of the original flow. In spite 
of some energy loss through the 
throttling valve we have made con- 
siderable net power saving. 

Look at the horsepower curves 
and you will notice that we actually 
are operating up and down the line 
MN. For a 19% turndown in 
weight flow, control by throttling 
suction would save about 16% Bhp. 
Discharge throttling would save 
about 9% and bypass control would 
save none. If control were by dis- 
charge throttling or recirculation 
bypass we would be operating on 
the 22 psia.-Bhp. curve PN. 

In winter time colder condenser 
water reduces the compressor dis- 
charge pressure to a probable 180 
psia. Then the compressor would 
operate against a lower system 
head curve and the suction throt- 
tling valve would take a greater 
drop to hold down the weight of re- 
frigerant circulated. 

Suction throttling control per- 
mits turndown to about 50 or 60% 
Icfm. before going into surge. If 
the normal suction pressure is 
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quite low, as in the above example, 
then the concurrent density reduc- 
tion of the inlet flow increases the 
turndown appreciably. 

Since discharge pressure is es- 
sentially constant, manufacturer 
should submit plot of suction pres- 
sure vs. Icfm. for three different 
discharge pressure levels. See Curve 
B, Fig. 16. 

The curves in Fig. 16 are all 
plotted against Icfm. The next 
stage would be to plot them all 
against Scfm. referred to 14.7 psia. 
and 60 F., then convert to Ib./hr. 
of refrigerant. Then we could see 
the effect of reduced inlet flow 
density at the lower pressures. 

For compressor § applications 
where suction pressure is less than 
approximately 20 psig. you must 
ensure that the shaft seal will func- 
tion in the event suction pressure 
reaches vacuum. 

Inlet Throttle Vanes—This is a 
special case where adjustable sta- 
tionary guide vanes immediately 
ahead of the impeller eye throttle 
the suction, as shown in Fig. 18. 
All vanes are positioned identically 
by rack and pinion linkage. 

The vanes convert most of the 
throttled pressure energy into 
velocity energy. It takes the form 
of an induced pre-rotation swirl 
which unloads the first impeller 
measurably and _ increases_ the 
stable range of the compressor. 

Variable-inlet guide vanes can be 
applied to all stages of a multi- 
stage centrifugal but this is usually 
limited to the first impeller. This 
achieves the major aim of lowering 
the weight flow by reducing the 
density of inlet flow more efficiently 
than a throttle valve. 

One manufacturer increases the 
efficiency of this control method by 





directing the throttled gas into a 
power recovery turbine wheel 
mounted on the compressor shaft. 
Gas enters at the periphery of the 
turbine wheel; the outlet forms the 
eye of the first compressor impel- 
ler, Fig. 17. Torque developed in 
the turbine wheel goes into the 
shaft, decreasing the driver load. 

Like suction throttling, variable- 
inlet guide vanes are used almost 
exclusively for constant-speed 
motor-driven compressors. The 
method offers considerable power 
saving for part load operation 
when compared with recirculation 
or discharge throttling control. 

Recirculation Bypass—The pre- 
ceding discussion of bypass control 
for positive displacement compres- 
sors will hold for the centrifugal 
compressor with one exception: it 
cannot completely unload the power 
required, no matter how liberally 
sized the bypass. A centrifugal 
operating on a test stand with 
wide-open suction and discharge 
nozzles (no back pressure) will still 
absorb a large amount of power. 

An automatically controlled by- 
pass circuit, Fig. 19, frequently is 
applied to process gas compressors 
to keep the machine from going 
into surge. An orifice measures 
gross flow with the meter differ- 
ential applied to an instrument- 
controlled valve in the bypass. 

This control system is arranged 
to open automatically and bypass 
discharge gas back to suction any 
time the gross flow falls off near 
the surge limit of the machine. For 
example, if the limit of stability is 
known to be 60%, the bypass con- 
trol will be set to prevent gross 
flow from falling below about 65%. 

Without an automatic low-flow 
bypass a multi-stage centrifugal 
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Automatic bypass guards compressor against surge. (Fig. 19) 


CuemicaL ENGINEERING—June 1956 





Light ends 
absorber 





. . « ACCESSORIES 


process-gas compressor might go 
into a surge unnoticed because of 
a process upset and begin immedi- 
ately to heat up dangerously. When 
a multi-stage centrifugal is in 
surge, heat equivalent to perhaps 
50% of rated Bhp. is being re- 
leased into a small inventory of gas. 

On a 2,000-hp. compressor over 
2 million Btu. per hr. would be re- 
leased within the compressor cas- 
ing and adjacent piping. 

Should the gas be a mixture that 
includes some heavy fractions 
which condense in the after cooler, 
it is advisable to locate the recir- 
culation take-off ahead of the after- 
cooler in order to sustain the mo- 
lecular weight of the bypassed gas. 
Otherwise, the Pressure vs. Icfm. 
curve will become lowered during 
recirculation. Reason is that the 
molecular weight of the total gas 
flow to the suction will be de- 
pressed because it will be a blend of 
heavy feed gas and the lighter re- 
circulated gas. 

Discharge Throttling—As dis- 
cussed and illustrated under “Pres- 
sure-Capacity Curves” a throttling 
valve located in the discharge line 
may be used to modify the System 
Resistance curve in order to vary 
the Cfm. operating point. This is 
simple, reliable turndown control 
that is inexpensive to install. But 
since there is almost no power sav- 
ing, it is seldom applied to large 
horsepower machines. 


ACCESSORIES 


Piston Rod and Shaft Seals 


Most reciprocating, rotary and 
centrifugal compressors require a 
seal where the driving piston rod 
or shaft enters the compressor. 





Springs hold sectional France packing. (Fig. 20) 
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Two considerations are focusing 
attention on sealing today. One 
is the ever increasing variety of 
flammable or toxic gases being 
handled at ever increasing ex- 
tremes of temperature and pres- 
sure. The other is the continual 
effort at improving techniques in 
order to extend the life of packings 
and minimize costly down-time. 

Soft Packings — Graphite-im- 
pregnated asbestos packings, some- 
times with metal-foil coverings, 
may be used to seal reciprocating 
piston rods for moderate pressure. 
The packings are lubricated and 
the stuffing box is usually water- 
jacketed for cooling. This same 
packing is used on_ lobe-type 
rotaries with grease lubricant. 

Soft packings are rarely used on 
centrifugals because the high rub- 
bing speeds generate more heat 
than can be removed unless an 
elaborate system is provided to 
flush the seal with liquid coolant. 

Solid Packing Rings—Most proc- 
ess compressor piston rods and 
plungers are sealed with several 
rings of packing machined from a 
variety of metals and organic ma- 
terials. They must have sufficient 
dimensional stability to withstand 
the forces, temperatures and rub- 
bing. The material must accept a 
high polish. 

Each ring is sectional and held 
by a garter spring (See Fig. 20). 
These packings are fed from a 
shot-feed lubricator except on the 
non-lubricated cylinder construction 
which employs dry carbon rings. 

Except in cold applications pack- 
ing boxes are water jacketed. For 


pressures above about 6,000 psig. 
packing rings are cooled very effec- 
tively by circulating oil or water in 
annular spaces between the pack- 
ing case I.D. and the O.D. of rings. 

The important considerations for 
rod packings are: 

¢ Selection of materials for rod 
and packings. 

e Alignment, both cold and 
running, 

¢ Cooling of packings. 

¢ Finish of rod and packings. 

¢Cleanliness of gas and inlet 
piping. 

¢ Careful break-in of new pack- 
ing. 

The gas leakage on properly de- 
signed and installed rod packings 
will be on the order of 1 to 3 scfm. 
They have been observed to be 
bottle tight for extended periods of 
operation. 

Labyrinth Seals—A labyrinth 
packing consists of a succession of 
close-clearance knife edges which 
seal rotary shafts by throttling 
leakage gas. The amount of leak- 
age gas may be from 1 to 4% of 
rated compressor capacity when 
the seals are new. This is the most 
widely applied packing on cen- 
trifugal compressors. 

Labyrinth packings are very re- 
liable because there are no rubbing 
parts nor any cooling or lubricat- 
ing liquids required. They are made 
of soft materials with a good rub- 
bing characteristic. Then when a 
rub occurs, the knife edge will roll 
over and open the clearance with- 
out tearing. They are limited in 
the amount of pressure that can 
be sealed because leakage becomes 








costly in terms of both horsepower 
and loss of product. 

On steam turbines labyrinths 
seal pressures as high as 150 psi. 
using one bleed-off point. On com- 
pressors they are seldom used to 
seal pressures over 10 psig. on 
process gases. On air or on inert 
gas labyrinth seals might be used 
for considerably higher pressure. 

Although the labyrinth is a very 
simple seal it becomes most ver- 
satile when the shaft span permits 
the use of several seal elements. 
See Fig. 21 illustrating how laby- 
rinths may be applied to toxic or 
flammable gases. 

Dry Carbon Ring—Self-aligning 
sectional carbon-ring seals with 
garter spring retainer, similar to 
packing illustrated in Fig. 22, are 
used extensively in sealing steam- 
turbine shafts. They are intended 
to operate with a clearance of a 
few thousandths between center 
and left. 

On compressor shafts they are 
limited, however, because there is 
a tendency for carbon rubbing 
against metal to heat and wear 
rapidly in a bone-dry atmosphere. 
A single carbon ring is sometimes 
used in conjunction with labyrinth 
packings. 

Lubricated Carbon Rings—The 
life, reliability and range of appli- 
cation of carbon-ring seals is 
greatly extended by flowing a 
stream of oil or other suitable iiquid 
past the sealing faces to cool and 
lubricate the rubbing parts. Car- 
bons which seal at the axial face, 
like those extensively used in cen- 
trifugal pumps, are also used on 


rotary and centrifugal compressors 
up to about 150 psig. stuffing-box 
pressure. 

Oil Sleeve or Bearing Seal—This 
is a high-pressure seal developed 
about eight years ago for natural 
gas pipeline compressors. It con- 
sists of a self-aligning close-clear- 
ance sleeve assembly arranged for 
oil feed to a central groove, Fig. 
23. 

The oil is fed at sufficient pres- 
sure and quantity to ensure end- 
leakage oil flow in both directions, 
thereby preventing gas leakage 
along the shaft. Slinger disks and 
drains must be provided on both 
sides of the sleeve to collect oil. 

The inner-leakage seal oil con- 
tacts the process gas. Consequently, 
for certain applications involving 
corrosive gas the contaminated or 
“sour” seal oil cannot be returned 
directly to the seal oil reservoir for 
re-use. Manufacturers have refined 
this sealing technique for sour 
gases so that only a few gallons per 
day of sour oil are drawn off via 
the inner seal drains. 

This seal is in wide use today 
in the range of 500 to 1,000 psig. 
and will undoubtedly be extended 
to higher pressures. 

Viscosity Pump Liquid Seals— 
This centrifugal compressor seal 
employs a shaft-mounted disk ro- 
tating in an annular chamber, See 
Fig. 24, which is kept filled with 
liquid. The viscosity pumping ef- 
fect of the serrated disk generates 
a small amount of head to seal 
against a differential of a few psi. 

The sealing liquid must be cir- 
culated for cooling. This seal has 
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been used for years on coke oven 
and manufactured gas boosters. 


Intercoolers and Aftercoolers 


Intercoolers serve to remove the 
heat of compression between 
stages. The cooler used after the 
final stage is called an aftercooler. 
On air compressors or wet gas com- 
pressors each cooler must be fol- 
lowed by a moisture separator. 

The heavier-duty plant-air com- 
pressor usually has a water-cooled 
intercooler of a functionalized de- 
sign to fit neatly and compactly on 
to the machine. These machine- 
mounted air intercoolers are fitted 
with a moisture separator and trap 
to remove condensate. 

Intercoolers and aftercoolers for 
process compressors are usually 
located outside the compressor 
building in a typical exchanger 
row. On horizontal electric-driven 
machines, however, it is often prac- 
tical to use machine-mounted inter- 
coolers, Fig. 25. 


Separators 


Two classifications of separators 
are installed ahead of compressors. 
One is the knockout drum which 
prevents slugs of liquid from enter- 
ing the machine and bursting the 
cylinder or wrecking the rotor of a 
centrifugal. 

A more refined type of separator 
normally is installed after inter- 
coolers on reciprocating compres- 
sors to eliminate droplets of lube 
oil or condensibles on valves. These 
droplets shorten valve life. 


Machine-mounted intercooler 
on reciprocating compressor 
that compresses ammonia 
synthesis gas. (Fig. 25) 





Moisture separators of this type 
are available in a variety of de- 
signs which employ the impinge- 
ment principle of separation, some- 
times with woven or random wire 
mesh to coalesce the droplets. They 
also should be equipped with some 
storage capacity and a gage glass. 

The chart in Fig. 26 shows 
amount of moisture to be expected 
from air compressor intercoolers. 


Pulsation Dampeners 


As reciprocating compressors 
have increased in capacity and 
speed it has become more economi- 
cal to use pulsation dampeners or 
volume bottles instead of oversized 
lines. 

Pulsation dampeners serve two 
purposes. They make it possible 
for the cylinder to perform as it 
was designed i.e., without permit- 
ting pressure wave nodes to starve 
or supercharge the cylinder during 
the suction stroke. This is why the 
manufacturer wants them. 

They also serve to reduce piping 
vibrations which can result in 
fatigue or other mechanical fail- 
ure. Dampeners are recommended 
particularly where cylinders oper- 
ate in parallel. 
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The purchaser today is urged to 
follow one of two courses: either 
install “pulsation volume bottles” 
together with laterals and headers 
sized as recommended by the com- 
pressor manufacturer, or turn the 
problem over to a manufacturer 
who specializes in pulsation damp- 
eners, There are two such concerns 
with considerable experience. 


Cooling Water Systems 


The engineer can no longer af- 
ford to be casual about the tem- 
perature and cleanliness of jacket 
cooling water if he wants long 
continuous runs and satisfactory 
life from his compressors. It has 
been shown that when the Old 
Timer rammed all of the coldest 
water he could get through the 
jackets of his engines and com- 
pressor cylinders he was actually 
causing sweating on the cylinder 
walls. The condensibles were 
cutting away the film of lubricant 
and the metal wore rapidly. 

We know the safest rule for 
compressor cylinders is to feed 
cooling water which has _ been 
tempered to about the same tem- 
perature as the inlet gas (unless 
the gas is bone dry). Tempered 
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water can usually be taken from 
the warm side of an oil cooler or 
intercooler. If tempered water is 
not provided the operator should 
throttle back until the water leav- 
ing the jackets is quite warm i.e., 
120 to 150F., in which case water 
may be treated to avoid scaling. 

For oil and gas engines the manu- 
facturers recommend a recirculated 
soft water system designed to pro- 
vide entering cooling water at 150 
to 180F. If the water is dropped 
below 140F., cylinders wear fast. 

There are an increasing number 
of successful installations of vapor 
phase or ebullition cooling on en- 
gine jackets. This is a closed sys- 
tem, which does not require a 
circulating pump but depends on 
boiling action in the jackets for 
forced circulation. This system can 
be modified to generate a consider- 
able amount of 10 or 15 psig. steam 
for comfort or process heating. 

Shell-and-tube lube-cil coolers 
can be made suitable for almost 
any cooling water. The compressor 
manufacturers generally use 3 in. 
O.D. tubes. 

There has been a revival of in- 
terest and application of dia- 
phragm cooling on centrifugal com- 
pressors. It permits extending the 
head capability of a small single- 
casing multi-stage machine by 
some 10 to 15%. Because the cool- 
ing passages tend to be small and 
tortuous the manufacturers recom- 
mend a recirculation system of 
very clean water. Diaphragm cool- 
ing is usually applied to centrif- 
ugals which operate with discharge 
above approximately 450F., and if 
the cooling passages are permitted 
to clog or foul up the discharge 
temperature rises dangerously. 
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Modern Approach to Pilot-Plant Design 


JOHN D. GROTHE, Dorr-Oliver, 


At. TOO often today, the question 

of pilot-plant design is looked 
upon as a matter of producing a 
miniature version of a projected 
commercial plant. 

It is broadly assumed that it’s 
merely necessary to reduce the 
scale, A reasonable period of oper- 
ation will then iron out the weak 
spots in the preceding laboratory 
work and give an exact picture of 
events to be expected from the full 
scale plant. 

Actually, the whole subject of the 
pilot plant requires an approach 
quite different from that usually 
taken toward the full scale com- 
mercial plant. In fact, it is neces- 
sary that the pilot plant be handled 
with exceptional skill and under- 
standing if all hopes are to be 
realized. 

This general statement is true 
for two situations. One, where the 
pilot plant is designed to prove out 
a specific flowsheet or process. The 
other is a permanent and flexible 
test plant, designed to operate 
under the varying conditions en- 
countered in a diverse and steady 
flow of separate problems. 

The latter, because of the need 
for extreme flexibility, if for no 
other reason, presents the more 
complex problems of design. While 
we are primarily concerned here 
with the philosophy of approach to 
the true pilot plant—designed to 
bridge the gap between the labora- 
tory study and the full scale plant 
—there is something to be learned 
from a general look at the require- 
ments of the test plant. 


Test Plant Can Be Useful 


Such test plants are rarely built 
with a definite, specific investiga- 
tion in mind, but they may be 
called upon to work under a wide 
variety of circumstances. They are 
therefore laid out primarily with 
the view of providing flexibility. 
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... A Philosophy 


Generally they are a storeroom 
of prototypes of industrial equip- 
ment, much of it mounted on dollies 
or casters. Rarely is equipment set 
up on permanent foundations or 
permanently connected together. 
Much may be idle a good deal of 


_ the time, and put into service only 


when required for a particular ap- 
plication. For this reason, this 
equipment will more often than not 
fail to fill the requirements com- 
pletely, or balance with the other 
items of the flowsheet for the 
particular process under investiga- 
tion. The test plant, made up 
largely in this manner, will almost 
always produce data subject to con- 
siderable extrapolation and inter- 
polation. 

In addition, in such a test plant, 
other problems may arise which 
are not inherent in the experiment 
itself; adequate supply of sample, 
difficulties with waste disposal, 
contamination of the atmosphere 
and proper water supply. Altitude, 
which may affect the process and 
climatic conditions are other 
factors that remain unknown. 

This does not imply, of course, 
that this type of test plant doesn’t 
fulfill a useful role. On the con- 
trary, as a means of investigation 
it can be extremely valuable if you 
understand the limitations. It is the 
logical next step after bench-scale 
experiments and can answer many 
questions and save money before 
a pilot plant (in the sense we are 
discussing) is decided upon. The 
test plant, however, should not 
take the place of extensive and in- 
telligent laboratory work, and 
should, no more than the pilot 
plant, ever replace the laboratory. 


No Substitute for Lab 


Properly conducted laboratory 
work has the objective of determin- 
ing the main steps in the process 
to be developed or applied. 








... Not a Formula 


Equipment and methods of test- 
ing should simulate actual practice 
as closely as possible. But since 
laboratory work is generally car- 
ried out in batches, there is still a 
large factor of experience that 
must be applied to large plant 
practice. And even with long ex- 
perience it is still unsafe to base 
estimates on tests involving a few 
grams of material stirred up in a 
beaker. 

The laboratory program should, 
however, answer categorically the 
question “Will it work?”, and 
should provide data to answer the 
question “Is there any chance that 
it will pay?” It should be the 
laboratory work that provides the 
information for calculating any 
risk involved. 

In addition, laboratory work 
should be carried far enough to 
answer most process questions; to 
outline a complete flowsheet; to 
consider such factors as materials 
of construction and probable effect 
of impurity buildup. 

In other words, pilot-plant or 
test-plant construction should not 
be undertaken until all factors have 
been weighed and tested in the 
laboratory. The pilot plant should 
be a confirmation of the interpreta- 
tion of laboratory tests just as the 
large plant will be the confirma- 
tion of pilot-plant tests. 


Where, How Big? 


Once the decision have been ar- 
rived at to build a pilot plant, a 
whole set of questions arise. 

Location—With regard to loca- 
tion, shall the pilot plant be built 
close to the supply of raw material 
in order to reduce transportation 
costs, or should it be located at the 
probable site of the projected in- 
dustrial plant? Will an adequate 
and competent operating staff be 
available at this site, and will co- 
operation with the other company 
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PILOT-PLANT DESIGN .. . 
































“Far too often, the research man abandons some of 
his brains at the door of the pilot plant. He understands it’s 
the place to make errors . . .” 


functions be assured better at some 
location nearer headquarters? 
These are questions that must be 
answered in accordance with the 
particular situations involved in a 
problem. 

Scale-Up—Scale must be large 
enough to give meaning to the 
measurements being taken and if 
possible there should be some rela- 
tion to the ultimate capacity of the 
commercial plant, It is, of course, 
important that the scale be such 
that the individual units of equip- 
ment themselves bear some relation 
to the size of these units in the 
commercial plant. The scale should 
never be so small that mechanical 
difficulties in the operation of the 
equipment will add problems out 
of proportion to those expected 
later on. An example of this might 
be the difficulty due to exag- 
geratedly small volumes flowing 
through pipes, or the trouble of 
keeping pumps primed. Often this 
difficulty is avoided by added 
circulation, which, however, may 
tend to obscure the true test condi- 
tions. 

It will be necessary to decide, in 
choosing the scale, which of the 
unit steps need investigation, and 
which are already so well known 
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that relatively small expenditures 
are needed to prove them out. Some 
dimensions can be reduced in direct 
proportions, others cannot, and 
therefore in choosing a scale for 
the pilot plant, these factors must 
be understood. 

For example, in percolation leach- 
ing, capacity may be a straight 
volume function based on contact 
time between solvent and ore, but 
the relation between area and 
depth also plays an important part 
and should be understood and given 
due weight, both in the design and 
in the interpretation. Reactions 
taking place in columns often re- 
quire not only time but hydrostatic 
pressure. Thickening, a relatively 
simple and well understood opera- 
tion, is a typical example where 
scaling downward in even ratios 
will not work. 


“How the plant will be- 
have under extreme condi- 
tions must be evaluated. To 
neglect these extremes .. . 
means courting disagreeable 
surprises later on.” 


There are many such unit opera- 
tions, the nature of which should 
be studied in advance of designing 
the pilot plant or even in advance 
of deciding the scale. In percolation 
again, the percolation rate is one 
important variable, but proper 
solvent distribution must be as- 
sured and channeling through the 
mass avoided, Channeling along 
the walls of the leaching vessel will 
be a different matter in a tall nar- 
row tank from that in a tank of 
the same depth but with a much 
greater area. Distribution of 
solvent over a small area is not the 
same problem as distribution over 
a large one. 

Many heat balance factors can- 
not be scaled directly since they 
are complicated by the volume-to- 
surface ratio problem. 

An attempt should be made to 
consider the salvage of pilot-plant 
equipment. If the size of equipment 
is chosen properly, after success- 
fully accomplishing the original 
purpose, much can be used in the 
large plant. 


Don’t Cut Corners 


The scale chosen will obviously 
have a great effect on the first cost 
as well as on the operating cost of 
the plant. 

Normally a pilot plant will not 
be decided upon until an approxi- 
mation of cost at the projected 
commercial capacity has been 
made, and the risk factor, both 
technical and commercial, has been 
fully evaluated. It would seem to 
be questionable wisdom then, at 
this stage, to attempt to cut 
corners. By using equipment that 
happens to be immediately avail- 
able, by building up the flowsheet 
from miscellaneous discarded or 
temporarily unused machinery, 
whether or not it really fits into 
the scheme, some money can be 
saved—but this is often false 
economy. 

Difficulties that are bound to 
arise as a consequence will either 
falsely discredit the merits of the 
process or exaggerate its short- 
comings. In any case, it will be 
necessary to interpret and to make 
allowances, and the purpose for 
which the money was originally 
spent will be missed. Such a course 
will also almost inevitably result 
in loss of time, and time is a most 
important and valuable element in 
any program. 
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A Big Problem—Samples 


One of the most important 
factors that arises constantly—in 
laboratory process development as 
well as in connection with pilot- 
plant operation—is the matter of 
samples. Most engineers know that 
care should be taken to make sure 
the sample is properly representa- 
tive of the raw materials. An 
average sample might be represent- 
ative for purposes of raw material 
valuation. But from the point of 
view of planning, exploitation, and 
certainly from the point of view of 
designing a proper treatment plant, 
the feed will hardly ever be a 
representative average—and varia- 
tions from the average, both up 
and down are important. 

How the plant will behave under 
extreme cases must be evaluated. 
The extreme variations from the 
average may have been determined 
in advance. But to neglect these 
extremes in the testing program 
or in the pilot plant, under the 


. . . PILOT-PLANT DESIGN 


*“, . . the man who will eventually carry the responsi- 
bility for the design of the ultimate plant should also play a 
major role in the design of the pilot plant.” 


misconception that the sample is a 
true average sample, means court- 
ing disagreeable surprises later on. 
For this reason alone, if for no 
other, flexibility in the pilot plant 
arrangement is a sine qua non. 
This requires careful thought in 
layout arrangement and choice of 
equipment. 

Changes in the flowsheet may 
necessarily have to be made as the 
testing program advances. There- 
fore, it’s important that layout of 
the pilot plant be such that these 
changes can be made at minimum 
cost and with a minimum loss of 
time. 

It is desirable, from the point 
of view of loss of time, that the 
pilot plant have the smallest 
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“Some money can be 


saved by using equipment that 


happens to be available, regardless of whether it fits into 
the scheme—but this is often false economy.” 
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practicable inertia factor. Then 
changes in the method of treat- 
ment, in the amounts of reagents 
or the point of their addition, or 
other operating variables will be 
quickly reflected. 

Excessive storage and dead vol- 
ume should be avoided, but not 
to the extent that the effect of 
prolonging storage on the products 
will be obscured. 

Nothing should be done that will 
hamper easy access to every piece 
of equipment. Everything should 
be avoided that will make clean- 
ing and maintenance difficult. 
Space around machinery should be 
liberal, especially since space is not 
a large economic factor at this 
stage. A cramped layout will 
generally turn out to be expensive 
rather than cheap. 


Some Are Illegitimate 


Pilot plants are built for -all 
sorts of reasons, most of them 
legitimate, but some are not. 

Often a fancy “pilot plant” will 
be put together by the same sort 
of people who would salt a mine, 
when capital is to be charmed out 
of the pockets of the unwary. 
Nothing impresses the layman 
more than to be shown a pilot plant 
in operation when he can say that 
he saw the stuff coming out. It is 
very easy to produce impressive 
figures of recovery “obtained right 
here in the pilot plant, under in- 
dustrial conditions,” but for the 
same reason it is also extremely 
easy to fool oneself and to be 
sincerely misled. 

It is different when it’s necessary 
to convince a Board of Directors— 
who may be laymen—of the work- 
ability of a process before they will 
invest any sums in a new plant. 
If the conduct of the pilot plant 
work has been otherwise properly 
carried out from a technical point 
of view, it is nevertheless some- 
times necessary to make this final 
demonstration which may well be 
the deciding factor. But, to build 
a pilot plant merely to raise project 
money reflects failure on the part 
of the responsible technical of- 
ficials. (Continued) 
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PILOT-PLANT DESIGN . . . 


Most Fill a Need 


Many pilot plants, at least in the 
chemical industries, are built for 
an entirely different purpose. It is 
often necessary to test market ac- 
ceptance of the product on a scale 
which would be difficult to satisfy 
by a laboratory, rather than to 
answer technical questions about 
the process. 

Market-Testing—An example 
might be the case of a process 
which, it was claimed, would 
produce a battery manganese with 
valuable properties, especially re- 
garding the life of the battery. The 
only way to demonstrate this claim 
conclusively was to make a fairly 
large number of dry batteries of 
various sizes and to submit them 
to actual use tests. The technical 
problems in actual production were 
comparatively simple, and _ the 
preparation of the electrolyte itself 
was pretty thoroughly understood. 
To have gone to the expense of a 
full fledged pilot plant in this case 
for technical reasons alone would 
obviously have been a waste of time 
and money. And yet, there was no 
other means of answering the main 
question except by manufacturing 
enough of the end product. 

Sometimes people want to build 
a pilot plant to investigate a new 
process on which somebody else, 
due to patents, can collect a royalty. 
Generally, however, no royalty is 
due if the process is to be operated 
experimentally. An unwary pat- 
entee, dealing with an unscrupulous 
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client, can find himself in the posi- 
tion of having waived his royalties. 
Although ostensibly granting 
rights for experimental purposes, 
his client has in effect built a 
“pilot plant” that for all intents 
and purposes is as large as any 
commercial plant, and continues to 
operate it as such. Sometimes the 
“pilot plant” may be operated with 
the sole purpose of finding means 
to avoid the patent and thus to 
save royalty payments. 

Making Money—Pilot plants are 
often built for the purpose of 
providing some revenue, with a 
relatively modest capital expend- 
iture, to help finance product de- 
velopment which might otherwise 
be prohibitively expensive. Ex- 
perimenting plays a relatively 
secondary role in such cases. Ex- 
penditures for experimenting must 
be carefully controlled lest, under 
the guise of process improvements, 
more money is spent than is made. 

Training Ground—One of the 
great contributions that a properly 
conceived and operated pilot plant 
can make toward the development 
of a new idea or a new raw ma- 
terial or product is the fact that 
it can serve as a training school 
for the future operating staff; 
labor as well as technical. 

Starting a plant with a com- 
pletely green operating crew is not 
desirable. In a large chemical plant 
costly errors can be made by in- 
experienced operators, with loss of 
time, materials and damage to 
equipment and machinery. Control 
factors, techniques in manipula- 
tion, the effect of variables should 
be taught to operators in the pilot- 
scale plant. 

Suggestions, often made by rela- 
tively untrained operators in a new 
plant can frequently improve the 
technical man’s solution; and such 
contributions, sometimes of great 
value, are almost impossible to get 
in the laboratory. 


Research Should Sit Back 


This brings up another point 
worth giving some thought to— 
proper staffing of the pilot plant. 

Constant control is of course 
essential. Therefore, it goes with- 
out saying that adequate staff and 
facilities for control and evalua- 
tion must be provided. But the 
control function should not be too 
much concerned with operational 
problems. The research department, 


with all due respect, should sit 
back and act largely in a consult- 
ing capacity. If their work was 
properly done originally, only 
relatively few research problems 
should arise in the pilot plant. As 
already mentioned, the pilot plant 
should not answer the question 
“Can it be done?”, but “How can 
it be done best in the shortest 
time?”. The research department 
should have already answered the 
first, and at least part of the 
second. 

Far too often, the research man 
abandons some of his brains at the 
door of the pilot plant. He under- 
stands it is the place to make er- 
rors and proceeds to make many 
mistakes—even some utterly un- 
reasonable ones. The plant man and 
the engineer do the same thing, 
and the pilot plant operator is the 
victim. 

Under normal conditions, the 
man who will eventually carry the 
responsibility for the design of the 
ultimate plant should also play a 
major role in the design of the 
pilot plant. And he should there- 
fore be very closely allied to its 
operation. 

If the pilot plant is to serve 
fully it should be so conceived that 
every element of the organization 
having ultimate responsibility can 
contribute and can benefit. 

The design of a pilot plant that 
will function adequately is an im- 
portant study in itself. Unafortu- 
nately too little attention has been 
paid to it. Presumably this is 
based on the assumption that the 
good sense of all concerned will 
arrive at a reasonable compromise 
and that such a compromise will be 
the thing desired. The mere fact 
that it is a compromise does not 
guarantee its value. 

The basic purpose of the pilot 
plant thus is to enlarge the labora- 
tory experiments and to shrink the 
fill-scale operation—we may then, 
as Baekeland said, make our mis- 
takes on a small scale in order that 
our profits will be on a large one. 
The intermediate stage must al- 
ways have some logical and evalu- 
able relation to each of the ends. 
This is not easy, and requires 
thoughtful consideration both of a 
technical and economical nature. 
When it is achieved, it provides 
vital information on which all 
members of the _ policy-forming 
group of a company can base sound 
decisions. 
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. » « And Comparative Ratings of Hard-Surfacing Alloys 


General Classification System 











General 
Atmospheric —_ Resistance Resistance Servic Service in 
Corrosion Earth to Hot Under Heavy _ Sliding & 
nese Hardness _ Resistance Abrasion Deformation Abrasion _ Rolling 
i ee A Alloys 
Fe1. Carbon steels 
BAM EUOR, 82 co Oe ei 10 10 10 10 10 20 
b. Medium carbon................. 10-40 10 10 10 10 50 
CP MONE 6556555 oie aer ch 20-60 10 20 10 10 50 
Fe2. Low-alloy steels 
RMN oo sg ekg wey 10 10 10 10 10 30 
b. Medium carbon................. 20-40 10 10 10 20 50 
GC. PRM 66 SE OS 20-60 10 20 20 20 50 
6; Cask Won tenets. 260 eek es. oe 20-60 10 20 20 40 
Fe3. Medium-high alloy steels 
a. Medium carbon................. 20-40 20 20 30 50 60 
* ERG COUOR..... 22... ee cena e's 30-50 20 40 50 80 60 
ee ee err 30-70 20 50 60 50 40 
Fed. High-alloy steels 
Sy SOI oink. vos ho Ss nen Se 20-50 20 40 30 40 
b. Medium carbon 20-30 40 50 70 60 
c. High carbon eae 20-30 60 50 80 40 
ee WO OI 65 OR is 40-80 20-30 70 50 50 40 
Fe5. High-speed steels............. .. oe 20 40 70 40 40 
Austenitic Steels 
de 4" Chromium and chromium-nickel 
SIP ONS 5 5. Sook hee Sakae 30 90-100 20 20 30 30 
b. High carbon, low nickel.......... 40 90-100 20 40 50 30 
c. High carbon, high nickel......... 40 90-100 30 40 50 30 
Fohte, High manganese.............. 40 50 20 20 80 50 
Austenitic—Not Usually Heat Treated 
FeCr2. High-chromium iron*......... 60 60-80 70 80 80 80 
Non-Ferrous 
“= ae alloys 
IMEC ios es coats SEE 40 90-100 50 100 80 90-100 
a OS SSSR por rr een are 70 90-100 70 100 60 100 
WC Carbides 
Wien cia Ocular: giv ch 1 60-80 100 100 50 100 
Be OR a Sane 75-100 30-60 100 —_— 70 
i IN eas oe ce eee et 100 — 70 
Cu Nev. er-base alloys 
" Cosamintiea SOR Pees en eee 20 60-80 20 10 10 80-100 
& Lopae SUOMI  es y h cee ss 25 60-80 20 10 10 50-70 
Sapper ie re geeriee rte 25-40 60-80 30 10 10 70-90 
Ni Peg base alloys 
. Nickel- aepe (Monel)........ 20 80-100 20 10 20 20 
a Ni-Cr (Nichrome)............. 30 80-100 40 70 40 60 
C. Ni-Cr-W-Mo (Hastelloy)....... 50 90-100 50 90 60 *80 


Welding Handbook 


, Third E p. 472 (American Welding 
*Low carbon—up to 0.19 % C, aed Bde tment Avy ys 


FE TY. carbon—0.61 t0 2.00% C, cast lron—over 2.00% C. 


Selecting Wear-Resistant Materials 


Basis for intelligent choice of hard-surfacing alloys for process 


equipment available in proposed AWS-ASTM specifications. 


W. L. LUTES and H. F. REID, Jr.. The McKay Co. 


For years chemical engineers 
have been recommending and using 
hard-surfacing materials to extend 
the service life of valuable process 
equipment subjected to the damag- 
ing effects of corrosion, erosion, 
abrasion, impact, and other forms 
of wear. 

Yet, the engineer’s efforts fre- 
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quently have been hampered by the 
lack of factual information regard- 
ing the composition and compara- 
tive properties of the various com- 
mercial alloys. There have been no 
industry-wide standards by which 
alloys could be appraised or com- 
pared. The sixty or more compa- 
nies manufacturing hard-surfacing 


materials have attempted to solve 
the problems of wear from numer- 
ous, and sometimes widely diver- 
gent, approaches. Analysis of indi- 
vidual alloys was considered a trade 
secret. Comparison charts were 
incomplete and frequently contra- 
dictory. Net result was technical 
confusion, with past experience fre- 
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WEAR-RESISTANT MATERIALS . . . 


Wear Factors 


* Abrasion resistance. 

* Impact resistance. 

* Metal-to-metal wear. 

* Combinations of impact, abrasion, anP 
frictional wear resistance. 

* Hardness. 

* Chemical analysis and structure. 

* Hot hardness or heat resistance. 

+ Initial surfacing cost. 

* Ultimate service life. 


quently the only aid in making rec- 
ommendations. 

A joint committee of the Amer- 
ican Welding Society and American 
Society for Testing Materials has 
recently been engaged in drafting 
two tentative specifications for 
hard-surfacing materials. 

Industry-wide acceptance of these 
specifications should provide a 
sound basis for the comparison of 
reputedly similar electrodes pro- 
duced by the various manufac- 
turers. Comparison is based on the 
chemical composition of the weld 
deposit. The compositional ranges 
are such that although marked vari- 
ations in performance still can exist 
within any specific class of elec- 
trodes, the general problems en- 
countered in selection have been 
minimized. 

Selection of the best class of elec- 
trodes for any specific application 
still will depend on a combination of 
past experience, knowledge of the 
service conditions, and appreciation 
of the complexity of wear problems. 

This article seeks to acquaint 
chemical engineers with this trend 
toward standardization, and to 
stress the advantages which may 
accrue from selecting the best 
iron-base materials for surfacing 
applications in process industries. 

The discussion, for the most part, 
is limited to iron-base alloys. This 
limitation does not mean to infer 
that non-ferrous alloys cannot be 
used for surfacing application. 
Rather, it is felt that the actual and 
potential hard surfacing applica- 
tions of non-ferrous alloys should 
be referred to those manufacturers 
specializing in the particular type 
of non-ferrous alloy in question. 


General Characteristics 


General classification system of 
the proposed specification provides 
for five main classes of coated elec- 
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trodes. All iron-base materials are 
grouped in one main classification, 
Fe, and the non-ferrous alloys into 
four appropriate divisions as shown 
in the classification table. Thus a 
Class Fe8b electrode produced by 
manufacturer A should be approxi- 
mately equivalent to electrodes of 
the same classification produced by 
other manufacturers. Differences 
in performance of the weld metal 
deposited by competitive electrodes 
might be encountered, particularly 
if the two deposits represented ex- 
tremes of the compositional limit. 

A definite relationship, for ex- 
ample, exists between the carbon 
content of the deposit and the abra- 
sion resistance of any general clas- 
sification of iron-base material. 
This relationship may be consid- 
ered as a fundamental rule for 
comparing the effectiveness of iron- 
base alloys of the same general 
composition. 

As the carbon content of the 
weld metal increases, abrasion re- 
sistance of the deposit increases. 
Increased abrasion resistance of the 
surfacing alloy is accompanied by 
a decrease in toughness (impact 
strength). This general rule holds 
only when comparing alloys of the 
same basic composition. It may not 
be valid when predicting the per- 
formance of two radically different 
alloys such as Class Fe2 (2% chro- 
mium steel) and Class Fe4 (12% 
chromium steel). 


Properties 


A detailed discussion of the com- 
plex metallurgical structure of the 
various types of materials used for 
hard-surfacing applications is be- 
yond the scope of this article. Ma- 
terial composition will be related to 
various wear patterns with only 
limited reference to the actual met- 
allurgical structure of the materials 
themselves. 

The general term “hard-surfac- 
ing” implies that hardness is the 
major criterion for wear resistance. 
In some cases this is true. In other 
applications, however, other prop- 
erties of the surfacing material 
(such as toughness, compressive 
strength, hot hardness) may be of 
greater importance than the stand- 
ard Brinell or Rockwell hardness 
values. 

Thus selection of materials based 
only on hardness information can 
be misleading. Abrasion resistance, 
as measured in field service or to 


a limited extent in the laboratory, 
is the only true criterion of wear 
resistance. 

The general term “abrasion re- 
sistance” may be subdivided into 
eroding, grinding, gouging, and 
frictional abrasion. Each of these 
specific types of wear may be re- 
lated, in turn, to somewhat specific 
metal compositions and structures. 

Eroding Abrasion: Low-stress 
eroding abrasion occurs when fast- 
moving particles in streamlined flow 
scratch metal surfaces. Accumula- 
tion of these minute scratches pro- 
duces a polished finish. If the ma- 
terial is in turbulent flow, the 
polished wear pattern will reflect 
the swirling of the abrasive par- 
ticles and may even appear as fine 
grooves or swirl patterns. 

Wear of this type frequently is 
encountered in air classifying or 
transporting equipment, in screw- 
feeds handling powdered materials, 
and in mining equipment used in 
sandy terrain. 

Material to resist wear of this 
low-stress erosion type generally 
contains a rather high percentage 
of finely-divided complex carbides 
of chromium and chromium alloys 
such as found in Class Fe3d, Fe4d, 
and FeCr2 materials. 

Grinding Abrasion: Grinding 
abrasion is a high-stress, scratch- 
type wear produced when abrasive 
material is caught between two 
hard moving faces. New sharp, 
angular faces continually are being 
formed on the abrasive material by 
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the compressive forces of the grind- 
ing action. The abrasive particles 
scratch and gouge the softer faces, 
while the grinding stresses tend to 
fracture any brittle constituents in 
the grinding plates. 

Wear of this type is found in 
crushing and grinding equipment. 
It also occurs in production ma- 
chinery where dirt and grit have 
the opportunity to seep between 
moving faces, such as in the case 
of an un-lubricated sleeve bearing. 

Martensitic steels and marten- 
sitic iron materials such as found 
in Fe3b, Fe4b and Fe4c materials 
do very well when subjected to this 
type of wear. They derive their 
wear resistance, to a large extent, 
from the toughness of the matrix 
material itself. They have a greater 
resistance to impact stress than the 
higher carbon alloys recommended 
for satisfactory abrasion. 

Gouging Abrasion: Gouging 
abrasion, in a sense, is a magnified 
version of the gouging action of 
abrasive particles already des- 
cribed. Here, wear appears as long 
deep furrows that look as if the 
metal deliberately had been ma- 
chined away. Wear of this type is 
characteristic of many types of 
digging and scraping equipment 
used in rocky or normal terrain. 

Material to resist gouging abra- 
sion must be both tough and hard. 
Materials of the austenitic man- 
ganese type (Class FeMn) or the 
manganese modified 18-8 type 
(Class FeCr1) meet these require- 
ments. Both types of material are 
relatively soft (15-25 Re) in their 
initial condition. The surface of 
the metal hardens rapidly to 50-55 
Re, under the repeated impact of 
the service conditions. 

Hardening extends only a short 
distance below the surface of the 
metal. The main body of the over- 
lay remains relatively soft, thus 
providing a cushion to absorb the 
impact stresses. 

In a good many applications, the 
surface of the work-hardening ma- 
terial is overlaid with a thin layer 
of brittle wear-resisting material 
of Class Fe3c or Class Fe4d type. 
This overlay greatly increases wear 
life not only because of its own 
wear-resistant qualities, but also 
because it has protected the soft 
underlay until the underlay has ab- 
sorbed sufficient impact to become 
work-hardened. 

Frictional Abrasion: Resistance 
to frictional abrasion or galling re- 
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quires an alloy that will take on 
extremely high polish, and possess 
high compressive strengths. 

One of the most important uses 
for such surfacing alloys is in the 
production and repair of large 
valves for the hydraulic, petroleum 
and chemical industries. Class CoCr 
cobalt-chromium alloys are out- 
standing for this type of abrasion, 
with Class Fe4d and Class FeCr2 
materials the best ferrous alloys 
for resistance to frictional abrasion. 
Guide rolls and roll conveyor equip- 
ment are typical applications. 


Wear and Wear Factors 


Selection of the best electrode for 
any given application depends on a 
favorable balancing of those fac- 
tors, physical and economic, gen- 
erally referred to as wear re- 
sistance. Each individual user of 
hard-surfacing materials defines 
wear resistance in terms of those 
factors affecting a particular appli- 
cation. Some factors most fre- 
quently mentioned are summarized 
in the table. 

No single type of surfacing ma- 
terial combines the ultimate in all 
of these properties. Each class of 
electrodes has individual limita- 
tions, physical or economic. 

The table of comparative ratings 
summarizes the general wearing 
properties of the various classes of 
surfacing overlays included in the 
proposed specification. The user, 
therefore, must select that combina- 
tion of wear properties best suited 
for the application—which may be 
purchased at a price consistent 
with the operation. 

All too frequently, users of hard 
surfacing materials unknowingly 
select and pay extra for specific 
properties not required for their 
application. For example, a large 
metal fabricator and repair shop 
had been using a _ highly-alloyed 
12% chromium electrode for gen- 
eral purpose use. Service life of 
the resultant deposits more than 
justified the use of large quantities 
of relatively high-priced electrodes. 
Performance of the overlay was 
satisfactory. 

Class Fe3c materials proved to 
be equally satisfactory with a sav- 
ings of about $1.25 per pound of 
electrodes. The fabricators unknow- 
ingly were buying hot-hardness and 
high-temperature scale resistance 
not required for their application. 
Weld metal deposited by the less- 


Applications to Equipment 


Application Classification 
Fluid Flow 
Pipe joints, bends and 
ih ee seca os Fe2b, FeCr2 
Pump housings........ Fe2b, FeCr2 


Valve seats and discs... CoCr, Fe4b 


Hot oil pump sleeves... CoCr 


Pump valves.......... CoCr 
Refinery valve seating 
Ws bls. owns CoCr 

Centrifugal pump shafts 

and sleeves......... Fe4b, CoCr 
Mud, sand, and dredge 

ee OEE ee ae ae Fe3b, FeCr2 
Classifier screens... ... Fe3b 
Pump impellers... .... Fe3b 
Pump sieeves......... Fe3d 

Movement and Storage 

of Dry Materials 
Conveyor buckets. .... Fe2b, Fe3b 
Tractor shoes and rollers Fe2b 
Mine car wheels... ... Fe2b 
Wan sin as Fe2b 
Craneways............ Fe2b 
Bucket bins........... Fe3b 
Quarry conveying equip- 

Pe ee Dae Fe3b, Fe3d 
Rail frogs, switches, 

and crossing........ FeMn, FeCe 
Dipper teeth, lips...... FeMn, Fe3d 
Tractor rollers......... FeMn 
Dipper teeth, etc. 


(sand and gravel).... Fe3d 


Conveyor sprockets.... Fe3d, Fe4d, 


FeCr1 

Mattocks and shovels. . Fe3b 
Truck bodies.......... Fe3d 
Clutch lugs........... Fe3d 
Cable sheaves........ Fe3d 
Power shovel crawler 

ae a Fe4d 
Gear teeth........... Fe4d 
Fan blades........... Fe4d 
Conveyor sleeves. .... FeMn 
Chutes (gravel, coal, 

WG see 5 ORE FeMn 
Overlays on cast-iron... FeMn,FeCri 
Hoist guides.......... FeCr2 
Extruding dies. ....... Fe5 

Crushing, Grinding and Mixing 


Mixer blade build-up. . Fe2b 
Crusher roll build-up... Fe2b 
Impact crusher mills.... Fe3b 


Crusher jaws.......... Fe3b, FeCr2 
Gyratory crushers...... Fe3b, FeCr2 
Sizing screens......... Fe3b 
Crusher rolls.......... FeMn, Fe3d, 
FeCr2 

Crusher convaves...... FeMn 
Scraper and shredder 

oe EE OEEED Se Fe3d, FeCr2 
Muller tires........... Fe3d, FeCr2 
Mixer blades......... Fe3d, Fe4d 
Hammer-mill hammers.. Fe3d, FeMn 
Pulverizer rolls........ Fe4b 
Pug mill paddles. ..... Fe4d 
Pulverizer jaws........ Fe4d 
Gatien eS: Fe4d 
Baffle plates.......... Fe4d 
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WEAR-RESISTANT MATERIALS .. . 


expensive electrode had the greater 
high-stress abrasion resistance vital 
to success of their application. 

Similar re-evaluation of current 
hard-surfacing applications in proc- 
ess industries presumably might be 
one of the first direct results of 
application of the proposed stand- 
ards. 


Moving and Storage of Liquids 


The general problems of wear 
relating to the flow and storage of 
liquids center around chemical at- 
tack, erosion, and metal-to-metal 
wear. Chromium and chromium- 
nickel alloy steels frequently are 
the preferred materials. 

The continued, rapid expansion 
of the use of stainless steel in chem- 
ical industries is proof of the suc- 
cess of these specialized alloys in 
combating a wide range of prob- 
lems involving chemical attack. 

Theoretically, a large percentage 
of the chromium and chromium- 
nickel stainless alloys currently 
available could be sold at Class 
FeCria hard-surfacing electrodes. 
Large scale re-classification of con- 
ventional stainless steel filler metals 
is not anticipated or to be desired. 

Availability of such a classifica- 
tion area does provide a potential 
means of standardizing those alloys 
of this type not now covered by 
existing stainless steel specifica- 
tions. 

Three classes of iron-base hard 
surfacing electrodes have proved 
effective in combating erosion type 
wear. Class Fe4b weld deposits 
(medium-carbon 5-chrome alloys) 
are preferred for erosion condi- 
tions also involving moderately- 
heavy impact and a moderate 
amount of heavy-stress abrasive 
action. 

If the amount of impact de- 
creases and the abrasive wear in- 
creases, then the wear areas should 
be surfaced using either Class Fe4d 
or Class FeCr2 (high-chromium 
iron) materials. High-chromium 
iron alloys for hard-surfacing ap- 
plications is one of the newer de- 
velopments in this field. Use of such 
materials for applications involv- 
ing extremely severe abrasive ac- 
tion is increasing steadily. 

Highly-alloyed cobalt-base mate- 
rials are perhaps the most widely 
accepted non-ferrous alloy used for 
erosion type applications. 

A few specific illustrations of ap- 
plications for hard-surfacing mate- 
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rials in the handling of liquids are 
summarized in the applications 
table. 


Movement and Storage of Solids 


Movement and storage of solids 
may involve combinations of im- 
pact, abrasion and metal-to-metal 
wear in all degrees of severity. The 
problem extends from the pick and 
shovel or the power shovel used in 
mining the raw materials to the 
conveyor used to load the finished 
material for shipment. 

Class Fe4b (medium-carbon, 12- 
chrome alloy) and Class Fe3b (me- 
dium-carbon, 5-chrome alloy) ma- 
terials frequently are used almost 
interchangeably for applications in- 
volving heavy impact combined 
with a moderate amount of abra- 
sion—such as found in the case of 
elevator pan-type conveyors. 

If the impact is accompanied by 
a heavy abrasive action, then work- 
hardening Class FeMn materials 
are preferred. Shovel bucket teeth 
are a typical example of this latter 
type of wear. 

The problem of extremely-heavy 
abrasion with limited amounts of 
impact has been solved by the use 
of Class Fe4d (very high carbon, 
12-chrome) and Class Fe3c (very 
high carbon, 5-chrome) weld de- 
posit. High-chromium iron alloys 
(Class FeCr2) are also frequently 
used for this type of application, as 
well as for those involving exces- 
sive metal-to-metal wear. 

Cobalt-base non-ferrous alloys 
also are employed for such metal- 
to-metal service conditions. Con- 
veyor screws are a typical example 
of this combination of metal-to- 
metal wear and heavy-stress abra- 
sion. 

The table summarizes but a few 
of the literally hundreds of appli- 
cations of hard-surfacing materials 
to equipment used for the move- 
ment and storage of solid materials. 


Crushing, Mixing and Grinding 


Crushing, mixing, and grinding 
equipment are considered by many 
as possibly the chief service area 
for hard-surfacing materials. Main- 
tenance of peak performance from 
equipment of this type is a con- 
stant problem in many phases of 
the chemical industry. 

Wear to crushing, grinding, and 
mixing equipment generally in- 
volves impact and abrasion, with 


emphasis on the abrasive damage. 
Rock crushing balls used in quarry 
and open pit operations must with- 
stand the severest type of impact 
with attendant abrasion. For such 
high-impact applications, Class 
FeMn alloys have proved their 
worth. 

The abrasive action of equipment 
of this type frequently tasks the 
wear resistance of the most wear- 
resistant alloys. High-carbon Class 
Fe8d, Class Fe4d and Class FeCr2 
hard-surfacing electrodes have 
proved the most popular alloys for 
the most severe applications. 

Some specific recommendations 
for the maintenance of crushing, 
grinding, and mixing equipment 
are contained in the table. 


High Temperature Applications 


Thus far, the discussion of pos- 
sible applications of hard-surfacing 
material to process industry equip- 
ment has referred to operations at 
or near normal room temperatures. 

Actually, however, many of the 
wear problems encountered in the 
chemical industries are complicated 
and frequently accelerated by tem- 
perature of operation. Increased 
operating temperatures introduce 
the problem of surface oxidation 
and possible scaling. 

Each class of hard-surfacing elec- 
trodes inherently has service tem- 
perature limitations, imposed by 
the chemical composition and metal- 
lurgical structure of the deposit. 

In general, the oxidation resist- 
ance of many classes of hard-sur- 
facing materials is related directly 
to the chromium content of the 
deposit. High chromium contents 
produce greater scale resistance. 
Class FeCr2 materials, containing 
approximately 30% chromium, may 
be used at 1,500 F. without danger 
of scaling. Non-ferrous alloys of 
the high-nickel, cobalt-base or 
nickel-molybdenum-tungsten vari- 
ety frequently are used for such 
scale-resistant applications. 

Maintenance of mechanical prop- 
erties of the deposit, often evalu- 
ated in terms of hardness, is of 
equal importance in selecting a 
hard-surfacing material for high- 
temperature application. Class Fe3 
and Class Fe4 materials retain their 
hardness to about 800 F. Class Fe5, 
which covers the high speed and 
tool steel analysis, may be used suc- 
cessfully to 1,000 F. Above 1,000 
F., non-ferrous alloys should be 
used for such applications. 
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Lag Behind 


Runaway Inflation 


ee aed 
TeQOHANMUT EH a. 


Watch Your Cost Analyses 


When Interest Rates 










Once it gets started, inflation has a way of getting worse. For 


your cost analyses covering this ugly situation use the capitalized cost 


method given here. It’s valid when interest lags the decaying dollar. 


F. C. JELEN, Solvay Process Div., Allied Chemical & Dye Corp. 


HEN THE decay rate of the 

dollar is greater than the 
interest rate that money accumu- 
lates with time, there is no limit 
to what we can afford to pay for 
an article that lasts forever. This 
has nothing to do with capitalized 
cost comparisons. It is merely a 
statement of fact. 

However, it does mean that our 
concept of capitalized cost compari- 
son as described in previous 
articles (Chem. Eng., Feb. 1954, p. 
199; Aug. 1955, p. 181; and May 
1956, p. 165) leads us to an indefi- 
nite solution when the interest rate, 
i, is smaller than the decay rate of 
the dollar, d, expressed as a deci- 
mal, 

Capitalized cost represents the 
first cost of an item plus the pres- 
ent value of an indefinite number 
of renewals—or more broadly, the 
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price we can afford to pay for an 
article that lasts forever. 

When d is greater than i, the 
capitalized cost as just defined be- 
comes infinite. And we shall have 
to find some way of circumventing 
this impasse. We can do this by 
applying the principle of equivalent 
yearly burden introduced last month 
(Chem. Eng., May 1956, p. 168). 

Equivalent yearly burden can be 
defined as an equivalent end-of- 
year annual cost which increases by 
the factor (1 + d) each year. This 
in turn will lead us to the concept 
of extended capitalized cost which 
we can use just like any other 
capitalized cost when d > i. 

In the table on the top of the next 
page we list how much we can af- 
ford to pay for articles that last 
five and ten years when an article 
costs $10,000 initially and lasts one 


year, money being worth 8% per 
year. We see that when inflation 
is a factor, we can afford to pay 
more for the article that has the 
longer service life. 

Moreover, the higher the rate of 
inflation, the more we can afford to 
pay. And this holds true whether 
d is smaller than or greater than i. 
The equivalent yearly burden is 
$10,800——> in all cases. (The ar- 
row alongside the burden figure is 
to emphasize that it increases by 
the factor (1 +d) each year. When 
there is no inflation, d= 0, we can 
drop the arrow and the annual cost 
remains the same.) 


Equivalent Yearly Burden 


Equivalent yearly burden is the 
key to how we can make cost com- 
parisons when ugly inflation—like 
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INFLATION .. . 


lent yearly burden” to help over- 
come this difficulty. We define it 
as an equivalent end-of-year an- 
nual ‘cost that increases by the 
factor (1 +d) each year. 

Example 3—Reconsider Example 
2 on the basis of an equivalent 


Equivalent First Cost vs. Equivalent Yearly Burden 


Equivalent First Cost, Dollars 
d=4% d = 8% 
10,000 10,000 
46 ,420 50,000 
84,880 100 ,000 


Life, 

Years d=0 
1 10,000 
5 43,120 


10 72,470 


Life, 
d=0 
10,800 
10,800 
10 10,800 


Money is worth 8% per year (i= 0.98). 


that the value is not constant, but increases by the factor (1+ d) each year. 


Equivalent Yearly Burden, Dollars/Year 
d=4% 
10 ,800— 
10 ,800— 
10 ,800— 


d = 12% 
10 ,800— 
10, 800— 
10, 800— 


d =8% 

10 ,800— 
10 ,800— 
10 ,800— 


An arrow alongside a dollar value indicates 


When 


there is no inflation, d= 0, we can drop the arrow and the yearly cost remains the 


same from year to year. 


an angry rhinoceros—starts to run 
away. We’ll work through three 
examples to help you understand 
the concept more fully. 

Example i1—Consider first the 
case where there is no inflation. 
Suppose an article costs $10,000, 
lasts three years and money is 
worth 8% per year. Last month we 
showed that three uniform end-of- 
year annual payments of $3,881 
will exactly repay the $10,000 ini- 
tial cost. The first payment of $3,- 
881 at the end of the first year will 
draw interest for two years. The 
second payment will draw interest 
for one year and the third payment 
will draw no interest at all. 

At the end of three years we will 
have $12,597. 

(3,881) (1.08)? 
(3,881) (1.08)! 
(3,881) (1.08)° 


4,525 
4,191 
3,881 


$12,597 
The original $10,000 is also worth 


$12,597 at the end of the three-year 
period. 
(10,000) (1.08)* = $12,597 
Even if we have in mind six 
years of service, the yearly cost re- 
mains $3,881, because $3,881 paid 
at the end of the year for each of 
six years amounts to a total of 
$28,466. 
(3,881) (1.08)5 
(3,881) (1.08)¢ 
(3,881) (1.08)* 
(3,881) (1.08)? 
(3,881) (1.08)! 
(3,881) (1.08)° 


And $28,466 is exactly what 
$10,000 paid at the beginning of 
the six-year period, and another 
$10,000 paid at the end of the third 
year would be worth at the end of 
six years. 
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(10,000) (1.08) ® 
(10,000) (1.08)* 


15,869 
12597 


$28,466 


This shows us that when inflation 
is not a factor, the equivalent uni- 
form end-of-year annual cost rep- 
resents the yearly cost whether we 
replace in kind or not. 

Example 2—Reconsider Example 
1 on the basis of a 4% per year 
inflation rate and a uniform end- 
of-year annual cost. 

The uniform end-of-year annual 
cost for an initial installation only 
is $3,881. Calculations are the same 
as in Example 1. 

If we have in mind six years of 
service, we will have to buy the first 
unit for $10,000 and three years 
later we must purchase a second 
unit which—because of inflation— 
will cost 

$10,000(1.04)? = $11,249. 

A uniform end-of-year annual 
payment of $4,095 will pay for both 
units. 

(4,095) (1.08) 5 
(4,095) (1.08) ¢ 
(4,095) (1.08)? 
(4,095) (1.08)? 
(4,095) (1.08)! 
(4,095) (1.08)° 


6,016 
5,571 
5,158 
4,776 
4,423 
4,095 


$30,039 


nuunand 


Also, 


(10,000) (1.08)° 
(10,000) (1.04)8(1.08)* 


15,869 
14,170 


$30,039 

The equivalent uniform end-of- 
year annual cost is $3,881 for a 
three-year period and $4,095 for a 
six-year period. That is, when in- 
flation is a factor, an equivalent 
uniform annual cost is not really 
uniform. 

In our discussion last month we 
introduced the concept of “equiva- 


yearly burden. 

If we have one unit in mind, the 
equivalent yearly burden is $3,737 
——. Thus, 

(3,737) (1.04) °(1.08)? 
(3,737) (1.04)!(1.08)* 
(3,737) (1.04)?(1.08)° 
$12,597 
and 
(10,000) (1.08)* = $12,597 

If we have two units in mind, the 
equivalent yearly burden remains 
$3,737——. 

(3, TERA. 5,491 
5,287 
5,091 
4,903 
4,720 
4,547 


$30,039 


and 


000) (1.08) ° 
(10,000) (1.04) 3(1.08)* 


15,869 
14,170 


$30,039 

From these calculations we see 
that $3,737—— is the equivalent 
yearly burden whether we have one 
or more units in mind. It is the 
yearly cost whether we replace in 
kind, replace by something else, or 
do not replace at all. 


Burden of an Initial Cost 


Now how do we estimate the 
equivalent yearly burden of an 
initial cost? 

Suppose that an article costs C 
now; lasts m years; money is worth 
i per year expressed as a decimal; 
and the inflation rate is d per year 
expressed as a decimal. Let k.,, be 
the equivalent yearly burden. Then, 
C(L + 4)™ = kas(l +7)" + 

kas(] + ¢)(1 +8) * +: 
+ kas(1+d)™"“(14+2)""™ = (1) 

In Eq. (1) the left-hand side is 
the value of the initial cost, C, at 
compound interest for m years. 
The right-hand side is the value of 
the equivalent yearly burden kz, , 
at the end of m years. 

Eq. (1) can be condensed to the 
following form: 


CL +4)" = has } (1 + d)*-(1 + m)=-« 


a~l 
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or we could condense the summa- 
tion to this form: 


= 1\/14a\ 2 
cosa(e GH) 


a~l 
The summation part of Eq. (2) 
is a finite geometric series and we 
can reduce Eq. (2) to 


: I 
kai = (d - iC Ps ey 


where J,,; = (1 
and Inq = (1 +d) 

In the derivation of Eq. (3) it 
is immaterial whether d is greater 
than or smafler than 7. Eq. (3) is 
valid for all values of d. In the 
special case where d =i, the equa- 
tion becomes indeterminate but it 
then reduces to 


Raw = C(1 + 7%)/m (4) 


We can use Eqs. (3) and (4) for 
problems in comparative costs. The 
table on this page contains a few 
selected values of the J factor 


Tau ad (1 + 1)™ 


for convenience in checking the 
numerical examples of this article. 

Let’s go through two examples in 
estimating some comparative cost 
alternatives. 

Example 4—An article costs 
$10,000 and lasts one year. How 
much can we afford to pay for an 
article that lasts ten years if 
money is worth 8% per year and 
inflation is 12% per year. 

By using Eq. (3) we can find 
k,,. for the one-year article. 


Nomenclature 


Cost during the j-th year, present 
dollars 

Initial cost of a facility, doliars 
Inflation rate, decimal per year 

1 + Gas 

1/((1 +i)" — 1] 

Periodic deferred cost, present 
dollars 

Interest rate, decimal per year 

(1 +i)™ 

Year in which B; occurs 
Equivalent yearly cost, d = 0 
Equivalent yearly burden, i > d 
Equivalent yearly burden, d > i 
Equivalent yearly burden, d = i 
Capitalized cost, d = 0 
Capitalized cost, i > d 
Capitalized cost, d >i 

Salvage value, present doliars 
Useful life of a facility, years 
Fixed annual burden (or if d = 0, 
fixed annual expense) present dol- 
lars per year 

Period over which H is deferred, 
years 


CHEMICAL ENGINEERING—June 1956 


11.8% ‘ 
Th.12% a T),3% 


= (0.04)(10,000) + 79 ae 


— 1.0 
kai = $10,800 
Using the same k,,; for the ten- 
year article, 


ka = (0.12 — 0.08) (10,000) 


(0.12 — 0.08)C - __ Tho.s% 


T 10.12% = T 10.8% 


10,800 


2.1589 
10,800 = (0.04) “5 F058 — 2.1580 
C = $118,420 

Therefore, we can afford to pay 
$118,420 for the ten-year article, 
and only $10,000 if the article lasts 
but one year. 

Example 5—An article costs $10,- 
000 and lasts one year. How much 
can we afford to pay for an article 
that lasts ten years if both interest 
and inflation rates are 8% per 
year? 

By using Eq. (4) we can find 
the equivalent yearly burden for 
the one-year article. 


ka-i = (10,000) (1.08) /1 
ka-« = $10,800 
Using the same equivalent yearly 
burden for the ten-year article, 


10,800 = C'(1.08)/10 
C = $100,000 


Worth Closer Study 


As we have just shown, Eq. (3) 
can be used for making cost com- 
parisons. However, Eq. (3) is so 
closely akin to capitalized cost that 
it will pay us to study it further. 

When d is greater than i, kz, , is 
obviously positive. When 7 is 
greater than d, the quantity 
(d—i) is negative; but so is the 
quantity 

| ai Suit 
Therefore, the value of kz, , remains 
positive. To avoid the occurrence 
of negatives, we can write Eq. (3) 
as two equations: 


. Tn.é 
ka=(t-—d@C AE ne 


where i > d 
Tat 


(5) 


kas = d -)C 7— 


where d >i 
Last month we worked out the 
case where 7 is greater than d for 
an initial cost of C. We found that 
the capitalized cost is 


Im.i 
eke PET Hy 


If we substitute Eq. 


(7) 


(7) into 


... INFLATION 


Selected Values of I Factor 


Eq. (5) we arrive at the following 
equation : 

ka = GG —d)Ka (8) 
which we also derived last month. 
Certainly then, Eq. (5) is related 
to capitalized cost. 


A New Definition 

This suggests immediately that 
we define a new term, 

M Feud 
Fu.d Te Least 
which, when substituted into Eq. 
(6), gives 

ka has (d ae i)Ka >i 


Ka>i =C (9) 


(10) 


Extended Capitalized Cost 


In Eq. (9) we use “extended” 
capitalized cost for an article whose 
initial cost is C, that lasts m years 
and for the case where d is greater 
than i. By extended capitalized cost 
we mean that we have extended 
capitalized cost into the range 
where the dollar decays at a faster 
rate than it earns interest with 
time. In this range we can use Kq. 
(9) directly to make our cost com- 
parisons. 

Example 6—Reconsider Example 
4 on the basis of extended capital- 
ized cost. 

Using Eq. (9) we find the ex- 
tended capital cost of the one-year 
article. 


J 11.8% ets 


Kasi = 10,000 


: 1.12% i 11.8% 
1.08 
= 1000 +5 — Te 
Kasi = $270,000 


Using this same value of ex- 
tended capitalized cost for the ten- 
year article, 


Fim 
T10,12%, — 1 10,8% 
2.1589 
270,000 = C 37958 — 2.1580 

C = $118,420 


270,000 = C 
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Compare Capitalized Cost with Equivalent Yearly Burden 


K, 
Dollars 
48,510 


Percent 


CHW MWWHNNIBDANOS 
SRSA" 


k, 
Dollars/Year 


3,881 


And this checks with the results 
that we obtained in Example 4. 


How to Interpret 


What is the interpretation of ex- 
tended capitalized cost? Is it a true 
capitalized cost? Can we use it as 
a capitalized cost? 

The extended capitalized cost 
is not a true capitalized cost be- 
cause it is not the equivalent cost 
of an article that lasts forever. In- 
deed, when d is greater than i, the 
true capitalized cost is infinite be- 
cause we can afford to pay an un- 
limited amount for an article that 
will last forever. 

However, the extended capital- 
ized cost can be used in place of a 
capitalized cost and it is instructive 
to see just what it means. 

From Eq. (9) we have 
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Kass 
Dollars 


@ 
1,436 , 700 
716,700 
356 , 700 
176,700 
86,750 
56 , 790 


ka > 


Dollars/ Year 


(1 +1)" 
(1 +d)" — (1 +5)* 





Ka>i =(C 


Now when 
Kasi =C 
we have 
(1 +4)" ui 
(1 + d)* — (1+ 1)" 
ea log 2 
log [(1 + d)/(1 + 2)] 


This means that the extended 
capitalized cost is the equivalent 
cost of an article that lasts 


log 2 
log (G +4)/ +a) 7 





(11) 








Capitalized Cost and Inflation 


Assuming an initial cost of C, 
we have shown in earlier articles 


that the following equations are 
correct: 
K = C(I m.s)/Umsi — VY) 


where d = 0 
Ka as C(I n.s)/Ta.s soa Tu.2) 
where 2 > d 
k = ik 
where d = 0 


= (i —d)Ka 
where i > d 
Now, based on what we have pre- 
sented in this article, we can add 
the following: 


Tn.i 


Ka>: ‘: . Ima — Ins 
where d >i 
Kani = © 
where d = 7 


ka>i = @ —1)Ka >i 
where d >12 


kent = (C/m)(1 +0) 
where d = 7 
In these equations K and K, are 
true capitalized costs. We provide 
also for extended capitalized cost. 
The notation k with or without 
subscripts is the equivalent yearly 
burden. 
The equations listed above will 
encompass any value of d. 


A Continuous Function 


In the table on this page we have 
computed some capitalized costs 
and burdens based on an article 
that costs $10,000, lasts three 
years, with money worth 8% per 
year. The values have been com- 
puted on the basis of a changing 
inflation rate. 

Our main purpose in preparing 
this table is to show the particular 
circumstances in the neighborhood 
of d=i. Note that at d=i both 
the true and extended capitalized 
costs become infinite. 

However, the equivalent yearly 
burden is a continuous function. 


Not Only for Initial Cost 


For an initial cost, C, of an 
article that lasts m years, we have 
shown that the extended capitalized 
cost is given by the following 
formula: 


Ins 


Ta = Im.s 


Kazi =C (9) 


Also, we have shown that the 
capitalized cost for the situation 
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. INFLATION 


Checklist of Equations for Capitalized Cost and Equivalent Yearly Burden 


K 


Type of Cost 
d=0 


Initial cost of an article CP a. 


lasting m years. 


Yearly expense, 
creases by factor ri % - 
each year with inflation. 


MP;,; 


resent 
that pore mt 


Salvage value, L, 
dollars, of an arti 
lasts m years. 


— cost, B;, present 

occuring during 

Pr ag for an article 
{er m years. 


Periodic deferred cost, H, 
present gmt every p 
years and first starting 
after p years. 


Bj Fas 
Tj-9.4 





AG. 


Periodic deferred cost, H 

corrected for omission of H (Gpu- 
last overhaul, for an Gai 
article lasting m years. 


where i is greater than d can be ex- 
pressed as 


—— @ 


Therefore, when we are consider- 
ing initial costs, 
Kasi =—Ka (12) 
But Eq. (12) is not limited to 
initial costs. It is true for any cost. 
This fact we now demonstrate. 
Consider a cost B,, present value, 
incurred during the j-th year for 
an article that lasts m years. Using 
the same method that led to the 
derivation of Eq. (9) we find that 


I m-j7 sf 
Ke>s = Bily-».a 7 (18) 
Previously we found out that for 
the same conditions 


Tins i+1).t 


Ka = Bly- De J, (14) 


m.d 
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Ka Ka>: k ka Rami ka>< 
i>d d>i d@=0 ida dmi d>i 
Cet. ~ & iK (-dK © ass (d —i) Ka>; 

; SRS AR ad d m d7i 
1+i ; : 
M = — Ka ik (-—d) Ke M(1+i) (d — i) Ka>; 
het, Oe ee, ees os. 
Imi — Im.a “ m ee 
Bj Ig-1.a X 
ras -Ke ik (-@Ke a+) @-#) Ker 
Imi — Ima 
I ».4 * ° H * P 
H — Ka ik G@-d Ke —(1+% (d — i) Ka>i 
| may pe D 
J ae H(L+4) x 
Tp. —Tp.a 
= Ke a: OAR, 


Eq. (14) is merely the negative of 
Eq. (18). Therefore, in this case 
also we find that 


Kasi =—Ka 


Now in any system, however 
complicated, we can always find the 
extended capitalized cost by re- 
peated use of Eq. (18). If Eq. (12) 
is true for Eqs. (18) and (14)— 
which it is—it follows that Eq. 
(12) is always true. 

That is, the extended capitalized 
cost for the situation where d is 
greater than 7 is always the nega- 
tive of the corresponding K,. It is 
positive because when d is greater 
than i, K, is negative. 

The reason that we use separate 
subscripts on K is to keep the factor 
for extended capitalized cost posi- 
tive. In problems that involve both 
expenses and income, a negative 


1 1 (d — 1%) Ka>i 
et 


capitalized cost—extended or not— 
must represent a net income. 


Other Costs 


Because Eq. (12) is always true, 
we can readily calculate the ex- 
tended capitalized cost from the 
equations that we derived last 
month for K,. 

The chart on p. 251 gives the 
equations for extended capitalized 
cost embracing: 

¢ Initial cost. 

e Fixed annual cost. 

¢ Salvage value. 

¢ Deferred cost. 
The chart is a summary of all the 
principal equations for capitalized 
cost, extended capitalized cost and 
equivalent yearly burden that we 
have presented in these articles. 

When inflation is a factor, a cost 
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INFLATION . 


Half Life of the Dollar 


Half Life of 
the Dollar, 


Decay of 
the Dollar, 
% per Year 


is not completely specified without 
identifying the time. We consist- 
ently use the present time for our 
basis. For example, in the equa- 
tions for salvage value, L is what 
the salvage value would be worth 
in today’s dollar if the salvage were 
available today. The equation takes 
care of the fact that the salvage 
value will actually be 


L(1 +d)" 


when it is realized m years hence. 

When writing the equations for 
extended capitalized cost, it is 
mereiy necessary to take the nega- 
tive value of K, as given in the 
chart on p: 251. This is done most 
conveniently by multiplying the 
denominator by minus one. For ex- 
ample, in the case of salvage value 


An Extensive Example 


The example below demonstrates 
how various costs can be treated in 
one problem. 

Example 7—A heat exchanger 
uses steel tubes that cost $10,000 
and last four years with a $2,000 
salvage value. Cost for cleaning the 
inside of the tubes is $3,000 per 
year. Every two years the outside 
of the tubes must be cleaned at a 
cost of $4,000. During the fourth 
year there is an extra maintenance 
expense of $1,500. 

It is proposed to substitute alloy 
tubes that cost $95,000, last ten 
years and have a $20,000 salvage 
value. Maintenance for the alloy 
tubes is $1,000 per year and the 
savings from increased production 
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are $6,000 per year giving a net 
expense of minus $5,000 per year. 

All of the above costs are in 
terms of the present value of the 
dollar. Money is worth 8% per 
year. 

Does it pay to install the alloy 
tubes if the inflation rate is 12% 
per year? 

We'll work out the extended 
capitalized cost of the steel tubes. 


148% 
Tai2% ser Tas% 


1.3605 


10,000 --5735 — 1.3605 ~ 


63,873 


I, 12% 


Th 12% — Ta 8% 


~2,000 1,5735 


1.5735 — 13005 ~~ 14775 


3,000 Vi 
Toi2% 
a(r, 12% —1 2.8% 


‘ 1.2544 
we \ 1.2544 — 1.1664 


25785 _ 
1.5735 — 1.3605 


ie °e 12% —Ih.89 8% 


FREDERIC C. JELEN presented the 
concept of capitalized cost and its use 
in replacement analyses in two earlier 
articles. Last month and this he ex- 
tends these concepts to situations 
where inflation decays the value of 
the dollar. Dr. Jelen is a corrosion 
engineer with Solvay Process Div., 
Allied Chemical & Dye Corp., Syra- 
cuse, N. Y. A graduate of M.I.T. and 
Harvard, he is a licensed professional 
engineer in New York State. 





Reprints Available 


Need reprints of capital- 
ized cost articles for your 
files? They'll be available 
soon. For fastest service 
check off No. 77 Replace- 
ment Analysis and No. 78 
Inflation on the Reader 
Service postcards inside 
back cover. Price is 50¢ for 
each. 





1.08 
(1,500) (1.4049) 3008 * 


15735 — 10,685 


Kas: =$168,283 

And now we can work out the 

extended capitalized cost for the 
alloy tubes. 


Tho,3% oe 
Tho. 12% — hho, 8% 


s 2.1589 
(95,000) 3058 — 2.1589 ~ 


Tho.12% 


Tho.12% 5 Tho,8% 


3.1058 ce 
"8.1058 — 2.1589 


1+i\_ 
nea 


— (5,000) > 


— (20,000) - 


= 08 ~ 135,000 


Ka>i = $16,000 


Boden i=8% per year and with 

=12% per year, the extended 
po: al cost for the steel tubes 
is $168,283 against $16,000 for the 
alloy tubes. Therefore, under these 
conditions, it will pay for us to in- 
stall the alloy tubes. 

For the special case where d = i, 
the extended capitalized cost cannot 
be used. Instead these problems 
must be evaluated, as in Example 
5, on the basis of k, where d is 
equal to i. This is the equivalent 
yearly burden for d = i. The table 
on p. 251 gives the necessary equa- 
tions for carrying through this 
calculation. 
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Chemical Engineering Fundamentals 


HE USE of a fluidized catalyst may not, in all 
{pe be the panacea which some articles in 
the literature would lead us to believe. There are 
some disadvantages in the use of a fluidized-bed 
catalytic reactor. 

Three difficulties which may occur in fluidization 
are slugging, channeling and attrition of the 
catalyst. 

eSlugging is the term to describe what hap- 
pens when gas passes up through the bed in the 
form of large gas bubbles. 

eChanneling denotes the condition in which 
gas is not evenly distributed through the cross- 
section of the catalyst bed but is concentrated in 
channels through the bed. 

e Excessive attrition may be caused by poor 
flow characteristics within the bed or by gas enter- 
ing the bed in the form of jets rather than in 
evenly distributed flow. 

These disadvantages of a fluidized-bed reactor 
can be minimized by proper design. 

First we would design for longitudinal flow 
through the reactor. A longitudinal fluidized-bed 
reactor would fill the bill (see Chem. Eng., April 
1956, p. 202, Fig. 6). 

This reactor has long parallel tubes that are 
filled with a fluidized catalyst. Passage of catalyst 
through the tubes is stabilized by an orifice at the 
bottom of each catalyst tube. To design a fluidized- 
bed reactor we would first calculate the required 
W/F yalue. (Where W is the mass of the catalyst 
and F is the feed rate to the reactor.) For this 
calculation we would use the conventional method. 

However, there is more to the design than just 
obtaining the W/F value. Stable operation must 
be assured. 


How to Avoid Instability 


The reactor can be designed so that the operation 
will be stable. Insert a properly-sized orifice in 
the base of each tube. 

What is the optimum size for the orifice? This 
is what we determined in our discussion last month 
(Chem. Eng., May 1956, p. 203). We must pick an 
orifice that will give us a critical value of pressure 
drop across the catalyst tubes. This critical pres- 
sure drop corresponds to a design gas velocity 
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Reactor Design Problem: Stable Operation 


T. E. Corrigan and W. C. Mills, Olin Mathieson Chemical Corp. 
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Fluidized-bed reactors should be operated at gas velocities that 
result in stable conditions. Yes, but how do you design for this? 


that gives stable operation of the reactor. At this 
gas velocity, any sudden increase or decrease in 
the velocity will give an increase in pressure drop. 

The effect will be to control the gas flow so that 
there will be no tendency for the flow through 
individual tubes to become unequal. 


Try This Design Problem 


To illustrate the concept of an optimum-size 
orifice we will work through the complete process 
design of a longitudinal fluidized-bed reactor. 

Problem—Calculate the optimum-size orifice 
needed for a filled-tube fluidized bed made up of 
4-in. pipe (Schedule 40), 20-ft. long tubes. 

Pipe dimensions are: 


Inside diameter 4.026 in. 
Cross-sectional area 0.08840 sq. ft. 
Our catalyst for the reaction is a synthetic 
petroleum cracking catalyst with these properties: 


83 microns 
(2.69 X 10-* ft.) 
Particle density 72 lb./cu. ft. 
Bulk density 32.5 lb./cu. ft. 
The properties of the reacting fluid at the con- 
ditions of the reaction are given as follows: 


Particle diameter 


0.018 centipoise 
(1.21 & 10-5 Ib. mass /ft.-sec.) 
Density 0.075 Ib./cu. ft. 
Solution—The first step in our solution is to 
calculate the point of incipient fluidization. This 
corresponds to the gas velocity through the reactor 
which will equalize the pressure drop through the 
catalyst bed with the weight of the catalyst bed. 
The pressure drop through the catalyst bed is 
found as follows: 
AP = Bed depth X Bulk density 
= (20) (32.5) = 650 lb./sq. ft. 
AP = 4.51 psi. 


Viscosity 


Once we know the pressure drop, we can calcu- 
late the gas velocity at the point of incipient 
fluidization. Use this equation: 

ay 200 G a ML (1 rei e)? 
sey D,? pyg é 


where AP = pressure drop, |b./sq. ft.; » = fluid 
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(tele = 
viscosity, lb. mass/ft.-sec.; L = tube length, ft.; 
\ = shape factor, dimensionless; « = catalyst void 
fraction, dimensionless; D, = diameter of particles, 
ft.; p, = fluid density, lb./cu. ft.; and g is the 
gravitation constant, ft./sec.* 


We have been given enough information to 
evaluate all of these unknowns. We find that: 


AP = 650 Ib./sq. ft. 
1.21 & 10> Ib. mass/ft.-sec. 
20 ft. 
1.0 
0.549 
» = 2.69 x 10-* ft. 
= 0.075 Ib. ‘eu. ft. 
g = 82.2 ft. /sec.? 


And substituting in the equation, 


gs — (200) (G) (1.21 x 10-%) (1)? (20) (1 — 0.549)" 
: (2.69 X 10-*): (0.075) (82.2) (0.549) 


Nomenclature (Consistent Units) 
Ce Orifice coefficient 
D. Orifice diameter 
D, Tube diameter 
Particle diameter 
Feed rate 
Universal gravitational constant 
Gas mass rate of flow 
Reactor tube length 
Bed expansion ratio, final bed height/initial 
bed height 
Pressure drop 
Pressure drop at point of incipient fluidization 
Gas velocity 
Mass of catalyst 
Catalyst void fraction 
Shape factor for catalyst particles 
Viscosity 
Fluid density 



















































































The units check out as shown by substituting in 
the following equality: 


_lb._ _ 200 G (lb. mass/ft.-sec.) (ft.) 
sq.ft. _(ft.) (Ib./eu. ft.) (ft./sec.?) 
Units of G = lb./sq. ft.-sec. 
G = 1.90 X 10> lb./sq. ft.-sec. 
This gives us the mass rate of flow, which we 
convert to the gas velocity through the reactor. 
= G/ ps 
1.9 X 10° lb./sq. ft.-sec. 
0.075 lb. /cu. ft. 


v = 0.0254 ft./sec. 


= 


Therefore, the conditions at the point of in- 
cipient fluidization are: 
650 Ib./sq. ft. or, 
4.51 psi. 
0.0254 ft./sec. 


Pressure Drop 
Velocity 


What Happens As Fluidization Progresses? 


As the gas velocity increases beyond the veloc- 
ity required for incipient fluidization, the bed 
expands and the pressure drop per foot of bed 
height decreases. The pressure drop is still—for 
all practical purposes—the weight of the bed, but 
we must determine the new bulk density. 

It’s best to get these data from actual experi- 
mental results. However, if you do not have such 
data available you can estimate with the aid of 
Fig. 1, above. 

This plot was first developed by Leva and his 
co-workers, and later modified by Clarke and Beck- 
man at the Carnegie Institute of Technology.’ The 
symbol Le represents the bed expansion ratio or 
final bed height divided by the initial bed height. 

Since Le is directly related to the catalyst void 
fraction, «, if we assume values for « we can 
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calculate values of the gas mass rate of flow, G, 
and hence values for gas velocity, v. 

Also, when we know the value of Le, we can 
calculate the pressure drop that corresponds to 
various fluid velocities in a tube of fixed length. 
Use this relationship: 


AP = AP;/Le 


That is, the pressure drop at any velocity is 
equal to the pressure drop at incipient fluidization 
divided by the bed expansion ratio. 


Tabulate and Calculate 


Let us now tabulate some assumed values of 
catalyst void fraction, e«, and calculate the velocities 
and pressure drops that would be needed to produce 
these values. 


(1— ¢? Gule 
€ l1—e (1— ©)? é é Ps 
0.55 0.45 0.202 0.166 1.22 45 
0.58 0.42 0.176 0.195 0.903 72 
0.60 0.40 0.160 0.216 0.741 88 
0.64 0.36 0.130 0.262 0.496 141 
0.68 0.32 0.102 0.313 0.326 185 


Please note that in the table above the values 
for the quantity Gu Le/p, are given in terms of lb./ 
hr.? This, in turn, will lead to values of G ex- 
pressed as lb./hr.-sq. ft. in the table that follows. 


G, v, AP, AP, 

Le Ib./sq. ft:-hr. ft./sec. Ib./sq. ft. psi. 
1.002 0.0215 0.286 648 4.50 
1.082 0.0318 0.424 600 4.17 
1.129 0.0373 0.497¢ 576 4.00 
1.253 0.0539 0.719 519 3.60 
1.410 0.0627 0.836 460 3.19 


These values compare reasonably well with some 
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actual experimental data that have been reported 
in the literature. (Matheson, G. L., W. A. Herbst 
and P. H. Holt, 2nd, “Characteristics of Fluid- 
Solid Systems,” Ind. & Eng. Chem., 41, pp. 1,099- 
1,104, June 1949.) 


v, ft./sec AP, psi 
0.1 4.16 
0.4 3.89 
0.6 3.75 
0.8 3.61 
1.0 






Since we have actual experimental data available, 
we will use them in the rest of this calculation. 


Calculate Orifice Pressure Drop 


Next we must calculate the pressure drops that 
correspond to various sizes of orifices. We can 
simplify these calculations as follows: 

We can use the standard orifice equation, 


fe 29 AP/p; \" 
eA Ga “) 


where C, is the orifice coefficient; D, is the tube 
diameter; and D, is the orifice diameter. 

In most calculations, it is reasonable to assume 
that C, = 0.61. For a particular size orifice, the 
ratio D,/D, is a constant and therefore D,‘/D,‘ 
is a constant. Also, p;, the density of the fluid is a 
constant. 

Therefore, the formula reduces to 


» = K, (AP) < 


2g 0.6 
site (scons -7) 


If the ratio of diameters D,/D,, is less than 





where 
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5.0, we must incorporate a factor to determine the 
permanent pressure loss. We can obtain this factor 
from Fig. 2. Once we obtain the factor, it becomes 
part of K, for any given orifice size. 

Now, if we take the logarithm of both sides of 
our equation, we obtain the following form: 

log »v = 0.5 log AP + log Ki 

Thus, if we plot velocity against pressure drop 
for a given size orifice, we will get a straight line 
on log-log paper. This line will have a slope of 0.5. 

We have done this in Fig. 3 for orifice sizes*s 
in., ss in., ¢ in., #& in. and § in. 


And Now the Final Solution 


The final solution of the problem is shown in 
Fig. 4 above. First we plot the actual experimental 
data for the pressure drop due to the catalyst bed 
alone. Then we plot the pressure drop due to the 
use of various size orifices. Finally, we show a 
combined plot of the pressure drop due to the bed 
added to the pressure drop caused by each orifice. 

Note that the ‘s-in. and s%-in. orifices give pres- 
sure drop curves which when added to the bed 
pressure drop curves do not exhibit a minimum. 

Therefore, these orifices are too small to stabilize 
this system. The total pressure-drop curves for 
j-in. and %-in. orifices both show minimums at gas 
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velocities of 0.36 and 0.46 ft./sec, respectively. 
This corresponds to 590 and 585 Ib./sq. ft., re- 
spectively. (Points A and B, Fig. 4.) 

Either of these orifices would give stable opera- 
tion at approximately these conditions, since either 
an increase or a decrease in velocity would cause 
an increase in total pressure drop. 

The total pressure-drop curve for a *s-in. orifice 
exhibits little or no minimum. This size orifice— 
as well as all larger sizes—are too big to stabilize 
this reactor system. 


An Alternate Method 


An alternative method for calculating pressure 
drop due to the bed alone may be found in “Unit 
Operations” by G. G. Brown, et al., p. 271 and 272 
with Fig. 281. 

This method is based on the assumption that at 
the free-settling velocity for the catalyst particles, 
the porosity may be assumed to be unity. A plot 
can then be prepared of log porosity vs. log Rey- 
nolds’ number. The portion of the curve between 
the point of incipient fluidization and the point of 
free settling is assumed to be a straight line. 

Then, the remainder of the problem can be 
worked out using the same method that we have 
illustrated in this discussion. 
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NoTtE—We wish to refer you to a letter from 
Gunvant C. Sutaria calling our attention to an 
error that appeared in our Oct. 1955 installment 
on General Considerations in Reactor Design. Mr. 
Sutaria’s letter and an answer from Dr. Corrigan 
appear this month in the Pro & Con pages. Please 
see page 426. Next month we'll present some 
worked-out problems that show how to use the 
kinetic rate equations to size catalytic reactors— 
EDITOR. 
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1, SEAL CARTRIDGE unbolts from 
mixer mounting flange, lifts out of 


tank. 


“Lightan 
MIXers.. 


MIXCO fluid mixing specialists 


Look how easy it is 
to replace the shaft seal 
on a Lightnin Mixer 


Mixing fluids under pressure or vacuum? Want the 
savings of leakproof sealing of tank contents—plus 
easy seal replacement? 

You get them—when you mix with LIGHTNIN 
Mixers equipped with LIGHTNIN rotary mechanical 
seals. 

This LIGHTNIN seal is a one-piece cartridge as- 
sembly. Anyone who can handle a wrench can un- 
bolt it from the mixer shaft, and bolt in a replace- 
ment seal cartridge, im minutes. 

No need to dismantle the mixer or remove it from 
the tank. No need to realign the mixer shaft. No 
need for special skill or experience. No long shut- 
downs for seal replacement—you’re back in oper- 
ation fast. 

How seal cuts costs 

You get all these basic advantages of rotary mechan- 

ical sealing, too: 

1. The LIGHTNIN seal positively stops leakage of tank 
liquids, vapors, gases. 

2. It runs for years without adjustment—entirely 
eliminates costly stuffing-box maintenance. 

3. It helps you cut unproductive downtime to the 
minimum. Users report savings running into 
many thousands of dollars a year. 

You can get LIGHTNIN Mixers with seal assemblies 

for a full range of applications, pressures, and tem- 

peratures. There’s a choice of efficient automatic 
systems for seal lubrication. You can always get 
replacement seal assemblies from Mr1xco factory 
stocks, on short notice. Rapid seal repair service, too. 

Your LIGHTNIN Mixer representative will gladly 
show you how these easy-to-replace seals can cut 
your fluid mixing costs. You'll find him listed in 
Chemical Engineering Catalog. Or write us direct. 




















2. ENTIRE CARTRIDGE is removed 3, NEW SEAL CARTRIDGE is bolted in 
in one piece by unbolting two place, mixer returned to operating 
couplings, position. Shaft alignment is built-in, 


eeeoee@eee#e#eeeeee#ee#eee#eee#ee#eeee#eeee0ee0ee0e¢ee¢0e¢e¢ 
[[] Quick! Send us the cost-cutting facts on LIGHTNIN Rotary Mechanical Seals— 
Bulletin B-111. We'd also like catalog information on these LIGHTNIN Mixers: 


[1 B-102—Top or bottom en- [[] B-104—Side entering: 1 to [[] B-109—Condensed catalog 
tering; turbine, paddle, and 25 HP showing all types 
propeller types: 1to SOO HP = [~) 8.108 —Portable: * to 3 HP 

(J B-103—Top entering pro- ([] B-112 Laboratory and [] B-107—Data sheet for fig- 
peller type: 4 to 3 HP small-batch production types uring mixer requirements 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 128-f Mt. Read Blvd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont, 





Plant Notebook 


EDITED BY T. R. OLIVE 





* Winner of March Contest 


“Bladder Valve” Seals Circular Ducts 



















































































Disclosed here is a simple, low-cost way of valving medium 
sized circular ducts, using a football bladder as closure. 


Victor Pratt 


Chemical Engineer, Engineering Research Div., Fort Detrick, 


Frederick, Md. 


In the operation of certain 
test chambers we had to purge 
the gaseous contents periodically 
to reduce the concentration of 
contaminants before starting an- 
other series of tests. 

The chamber was equipped 
with 6-in. sheet metal ducts for 
air supply and exhaust, by means 
of which purging air was blown 
in and withdrawn. It was de- 
sirable to have remote-operated 
valves in both ducts to control 
the purging process. However, 
the nature of the equipment 
made it necessary that the valves 
be very light in weight. Also, 
they should give positive shut- 
off, and be reasonable in cost. No 
leakage of exhaust air through 
any part of the valve would be 
permissible. 

We knew of no commercially 
available valve which would meet 
all these requirements. On that 
account it was necessary to de- 
sign and build a new type valve 
which we calied a “bladder valve” 
because of the nature of the seal- 


ing element. This is simply a 
small football bladder which is 
installed in an 8-in. long section 
of circular duct. The duct sec- 


tion is flanged at both ends for 
connection into the process duct. 
The filler needle (supplied with 
the football for inflating) is 
brazed through the valve wall in 
such a way that a copper tube 
fitting can be attached on the 
outside. 

At either end of the 8-in. long 
valve body a retaining screen is 
mounted to limit the longitudinal 
expansion of the bladder when it 
is inflated, and to force the blad- 
der to fill the valve cavity. Since 
the bladder is elastic, it will fill 
the valve entirely, taking the 
shape of the valve body, and pro- 
ducing a tight seal. 

In the sketch it will be noted 
that a copper line is attached to 
the filler needle. This line is 
routed to a control panel where 
it can be supplied with either 
2-psig. air for inflation, or 20 in. 
Hg vacuum for deflation of the 
bladder. 

Valves of this type have been 
used satisfactorily for over 5 
years. Bladder replacement has 
been required only once or twice 
per year. However, attempts to 
use this principle for larger 
valves, with larger bladders, 
have been of limited usefulness 
owing to variable quality of 
the rubber. Instead, successful 
valving of larger ducts has been 
accomplished by manifolding a 
sufficient number of valves of 
the 6-in. size. 





% Winner of April Contest—Gerald A. Lessells 
“Ternary Mixture Chart Finds Weight and Mole Fractions” 


How Readers Can Win... 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering, will award $50 
cash each month to the author of 
the best short article received that 
month and accepted for the Plant 
Notebook. 

Each month’s winner will be an- 
nounced in the issue of the second 
following month, and published the 
third following month. 


$100 Annual Prize—At the end of 
each year the monthly winners will 
be rejudged and the year’s best 
winner awarded an additional $100 
prize. 


How to Enter Contest—Any reader 
(except McGraw-Hill employees) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable non-winning ar- 
ticles will be published at space 
rates ($10 min.). 

Articles may deal with plant or 
production “kinks,” or novel méans 
of presenting useful data, of inter- 
est to chemical engineers. Address 
Plant Notebook Editor, Cheméeal 
Engineering, 330 West 42nd St., 
New York 36, N. Y. 
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This C2 Bolt is the Key to leak control 


The patented Ell Bolt construction employed on Vogt 
floating head heat exchangers is the answer to re- 
assembly without distortion or leak development. 


Cover may be removed by simply loosening the Ell Bolt 
nuts and disengaging the Ell Bolt heads from the ‘‘lock 
notches.’’ No misplacing of Ell Bolts can result — and 
tightening is easy and positive — absolutely leak proof. 
Send fo; Bulletin HE-6. Address Dept. 24-XC. 


HENRY VOGT MACHINE CO., P. 0. BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Louis, Charleston, W. Va., Cincinnati, San Francisco 


owe HEAT TRANSFER 
Drop Forged Steel Valves, 
Fittings and Flanges in a 
complete range of sizes ® 
Petroleum Refinery and Chemical 
Plant Equipment ¢ Steam Generators ® U t ~~ Ww = Ae | | 
Heat Exchangers ® Ice Making n 
and Refrigerating Equipment. 
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Get More From Your 


Technical Journals 


Dale S. Davis 

Professor of Chemical Engineer- 
ing, Virginia Polytechnic Institute, 
Blacksburg, Va. 


As the practice of chemical 
engineering becomes more com- 
plex, technical journals become 
still more valuable to the chem- 
ical engineer. Although he may 
be tempted to clip material of 
current interest as it appears, a 
little thought will convince him 
that his later interests will prob- 
ably be different, and therefore 
it is best to keep the journals 
intact and perhaps bind them. 

Having done so, he can then 
make them even more valuable. 
Get together the journals for a 
previous period, say 10 years, 
and spend 15 minutes a day turn- 


ing the pages. Your changing 
interests will point out material 
which previously meant little to 
you. Follow this procedure every 
two years and you will find that 
back issues will provide a wealth 
of information of present need. 

One important point, however: 
Make sure you turn the pages. 
Don’t merely scan the contents 
pages. 


(Editor’s Note—It is a fact 
well known to technical maga- 
zine editors that the life of tech- 
nical articles may be very long. 
This is attested to by the large 
number of requests editors re- 
ceive for tear sheets, reprints 
and photostats, long after the 
article originally appeared. Now 
Dr. Davis proposes a still more 
efficient way of making capital 
of your back files of technical 
magazines. ) 
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Protect Your Tank Hoops From Corrosion 


Donald F. Othmer 


Head of Chemical Engineering Dept., Polytechnic Institute of Brooklyn, 


Brooklyn, N. Y. 


Steel hoops which hold to- 
gether the staves of wooden 
tanks present a corrosion prob- 
lem unless some method of pro- 
tection is used. Two such meth- 
ods having lead protectors, one 
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a pipe sleeve, the other an “um- 
brella,” were shown on p. 230 of 
the March 1956 issue of Chem- 
ical Engineering. Both are prob- 
ably good, but have objections, 
especially at the threaded ends 


of the hoops. Also, capillarity 
may prevent drainage of any 
corrosive liquid that gets be- 
tween the hoop and the lead. 

Several plants have standard- 
ized on the protection method 
shown here for all wood stave 
tanks. The method is used even 
for water and relatively non- 
corrosive brines or other solu- 
tions. It is cheaper and is suc- 
cessful with many other liquids 
which attack lead. 

It consists in using pillow 
blocks of wood to hold the hoops 
away from the staves. The blocks 
are 6 to 8 in. long, cut from ? to 
14-in. board, and are about 3 in. 
narrower than the staves. Each 
block is tapered as shown at top 
and bottom. The top taper forms 
a gutter to direct any liquid 
overflow or leakage down the 
sides of the blocks. Sometimes 
one or more saw kerfs, made 
with a circular saw, will be added 
to allow better drainage. When 
the blocks are installed the gaps 
between them span the cracks 
between the staves so that most 
liquid leaks run down the cracks 
themselves. 

When the blocks are installed, 
each is initially held in the 
proper location with a couple of 
light nails before the hoop is 
put in place. Assembly is easy 
compared with lead coverings. 
The hoop connector straddles 
two or more of the blocks, de- 
pending on its length and the 
width of the staves. 


Watch Those Automatic 
Descending Doors 


Paul C. Ziemke 
Safety Engineer, Oak Ridge, Tenn. 


Most design engineers follow 
the old, time-tried practice of 
wiring vertical motor-operated 
doors with a lock-in type of 
pushbutton control. Although 
this arrangement ordinarily 
works very well indeed, there 
are occasions when it can be ex- 
ceedingly dangerous. Momen- 
tary contact on the pushbutton 
will open the door wide until the 
upper limit switch stops it at the 
top of its travel. Conversely, 
just a touch on the button will 
start the door closing, until the 
lower limit switch stops it in the 
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BIFURCATOR FAN 


key to your corrosive 
fume removal problems 


BiruURCATOR is the divided-housing fan backed 
by 30 years experience in design and application. 


Ideal for corrosive, high temperature and 
hazardous fume removal from: 


CERAMIC KILNS FOUNDRIES — 
CERAMIC PLANT SHAKE-OUT AREAS 


INSTALLATIONS FURNACES 
CHEMICAL PLANT GLASS PLANTS 

INSTALLATIONS LITHOGRAPHIC OVENS 
CHEMICAL LABORATORY LUMBER DRYING KILNS 

HOODS METALLURGICAL PLANTS 


ee ee METAL PICKLING VATS 
N PAPER MILLS 


DYE HOUSES 
ELECTROPLATING TANKS vance TANKS 
FOOD PROCESSING OVENS TEXTILE MILLS 


FOUNDRIES — 
POURING AREAS 


Mail coupon today for free Catalog DB-37-55. 
DeBOTHEZAT FANS DIVISION, Dept. CED-656 


American Machine and Metals, Inc. 
East Moline, Illinois 


(1) Send Bulletin DB-37-55 containing complete data on 
the Bifurcator for exhausting fumes. 


[) Have a DeBothezat representative call. 





COMPANY 





ADDRESS 
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closed position. Trouble can 
come, and has on several occa- 
sions, when the door operator is 
unaware of a second person about 
to pass through as he starts the 
door’s descent. 

The chance for trouble is espe- 
cially likely when the pushbutton 
is in a remote location. An en- 
gineer making a final inspection 
of a process about to go on the 
line was struck squarely on the 
bridge of the nose by a descend- 
ing door that someone had 
started from a remote location. 
His expensive, special-prescrip- 
tion glasses were broken and he 
went to the hospital with a brain 
concussion. A warehouseman 
started the door down and re- 
turned to his desk as an indus- 
trial truck roared around an ex- 
terior corner, drowning out the 


noise of the door mechanism and 
running into the half-closed door 
with loss of the door itself, and 
considerable damage to the 
truck. 

The cure for this hazard is 
not far to seek. In the first place, 
the pushbutton should be at the 
door, and not in a remote loca- 
tion. In the second, the lock-in 
wire should be removed from the 
magnetic-switch relay so that 
the door-operating motor can run 
only as long as the button is 
depressed. In this way, the op- 
erator can see just who may be 
involved in the doorway, and he 
must remain at the button until 
the door is closed. The limit 
switches will still guard against 
the possibility that he is day- 
dreaming and the arrangement 
will be completely safe. 





Remember 10 Numbers for a “Mental Math Kit” 


Rank 
Number 
(Rio Series) 10 Logie 10 Logi 


—2.007 





Approx. 4-Place —Dimensions—— 
Mm. _ Inches 


—~Logical Sequence-— 
“Gold No." 
R; Series Series 


“Magic Number” Series Speeds Calculation 


C. Volff 


Manager, Research & Control Dept., L’Air Liquide, Montreal, Canada. 


If you can remember a sim- 
ple series of 10 numbers, as 
shown in Col. (1) of the table 
above, you will have a set of 
mental logarithms which will 
help you make many calculations 
almost without mental effort. 
And in case you forget the series, 
you can write it down by recall- 
ing that it is an approximate 
geometric progression starting 
with 1, with an approximate 
ratio of 1.25 of one number to 
the next. 
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To convert this series (Col. 1 
above) into a log table, you sim- 
ply match each number with its 
rank, starting with zero for the 
first number and adding a digit 
for each succeeding number, as 
in Col. (2) of the table. These 
“rank” numbers are approxi- 
mately 10 times the logarithms 
of the numbers in the first col- 
umn. Column (3) shows how 
close is the correspondence of 
the actual four-place logs to the 
approximate logs. As with ordi- 


nary logs, the memory series can 
be extended either above or be- 
low the 1-to-10 series, as Cols. 
(1) to (8) of the tabie show. 


How to Use the Logs 


Multiply or Divide—To mul- 
tiply two numbers, add their 
ranks. 

1.25 x 2.5 = 3.15; adding 
ranks, 1 + 4=5 (= 10 logy 
8.15) 

6.3 + 2.5 = 2.5; subtract- 
ing ranks, 8 — 4 = 4. 

Reciprocals — One number is 
the reciprocal of another if both 
are symmetrical about 3.15, i.e., 
the sum of their ranks is 10. One 
of the numbers must of course 
be divided by 10: 

25 (rank 4) and 4/10 (rank 
6) are reciprocal. 

Using Pi—The number 3.15 is 
approximately z. So, to calculate 
a circle’s circumference, add 5 
to the rank of the diameter: 

Where D = 1.6, 7 x 1.6 = 
5; adding ranks, 5 + 2 = 7. 
To calculate a circle’s area, dou- 
ble the rank of D and subtract 1. 
For D = 1.6, 1.6 xX 7/4 = 2; 
using ranks, (2 + 2) + 
(56 — 6) = 3. 

Powers and Roots—Multiply 
the rank by the power, or divide 
by the root: 

(1.6)** = 3.15; using the 
rank, 2 x 2.5 = 5. 

(6.3°)™* = 4; using the rank, 
(8 x 3)/4 = 6. 

Finding Logs—Remembering 
that the tabulated values are 
10(log..) of the number, per- 
form the indicated manipula- 
tions: 

log V2 = 0.8/2 = 0.15; 
4 = 0.6/3 0.2; 


Making Logarithmic Graphs 
—yYou can calibrate one or both 
coordinate axes of a graph log- 
arithmically by using equally 
spaced grid lines marked off 
with the series 1, 1.25, 1.6, 2, 
2.5... 10. (However, this is 
harder to interpolate than the 
system used by Grogan, p. 212, 
May 1955, Chemical Engineer- 
ing, where approximate log- 
arithmic spacing resulted from 
the close coincidence of actual 
logs with various numbers of 
40ths of the entire space.— 
Editor.) 

Millimeters and Inches — Be- 
cause 25 mm. very nearly equals 
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quality controlled from forest to finished product 


Only a company that has its own woodlands, paper mills, and production plants can turn 
out a fibre drum that’s quality controlled every step of the way. That’s why you get the 
best drum on the market from Continental. These drums can't be beat for rugged dura- 
bility . . . give extra protection to regular products or dangerous chemicals. Their light tare 
weight means savings at today’s high freight costs, too. What’s more, Continental's fibre 
drums are neat and trim, tailored to your product, feature quality printing or spray painting. 


So check Continental’s fibre containers — Leverpak, Stapak or Fiberpak. You'll get bigger 
profits, lower packaging and operating costs, too. Call Continental soon, won't you? 


CONTINENTAL E CAN COMPANY 


FIBRE DRUM DIVISION - VAN WERT, OHIO 
New York ¢ Philadelphia © Pittsburgh ¢ Tonawanda © Cleveland * Chicago * Atlanta ¢ St. Lovis * San Francisco * Los Angeles ¢ Eau Claire * Boston 
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1 in. the series can be used for 
quick, approximate conversion 
of metric and English dimen- 
sions, as Cols. (4) and (5) of 
the table show. Hence 0.4 mm. 
= & in.; 31.5 mm. = 1? in.; 
63 mm. = 23 in., etc. 

The R, Series—The 10-num- 
ber series we have been discuss- 
ing was devised by a Frenchman, 
Col. Renart, and is known as Rw. 
A similar series based on 20 
numbers between 1 and 10 is 
called Rw, while the series of five 


numbers in Col. (6) is called R.. 
This last series has the impor- 
tant property that each term is 
approximately the sum of the 
two terms preceding it, and the 
ratio of succeeding terms is 
about 1.6. The numbers are close 
to a perfect series of this type, 
shown in the last column of the 
table, where the ratio is 1.618, 
the “gold number” of the an- 
cient Greeks, and each term ex- 
actly equals the sum of the two 
preceding terms. 


This series gives a basis for 
designing a series of apparatus 
in logical sequence, where the 
sum of any two quantities in the 
series equals the next higher 
number, while the difference 
equals the next lower. For ex- 
ample, take two resistances of 
1.6 and 2.5 ohms. Putting them 
in series gives a total resistance 
of 4. Putting them in parallel 
gives a total resistance of 1 ohm 
[R = (1.6 x 2.5)/(1.6 + 2.5) 
ae 1, 
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Chart solves: 
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Gas Flow Chart for Orifices and Nozzles 


Edward J. Gibbons 
Mechanical Engineer, New York, N 


Critical pressure ratio condi- 
tions exist in many gas-flow 
problems, for example, usually 
with long lines involving large 
pressure drops, as well as with 
relief valves, nozzles, and rup- 
ture disks protecting pressure 
vessels. 

The solution to such problems 
is greatly expedited with the ac- 
companying chart, especially if 
several trials are needed for op- 
timum design. 

The chart is based on the ra- 
tional equation shown, where W 
is the gas flow rate, lb./sec.; 
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a 


A is the orifice area, sq. in.; 
P is the upstream pressure, 
psia.; M is the molecular weight; 
T is the upstream gas tempera- 
ture, °F. abs.; and k is the spe- 
cific heat ratio, c,/e,. 

The chart gives theoretical 
flow for a wide range of gases 
at varying temperatures and 
pressures. To get actual dis- 
charge the chart result must be 
multiplied by a suitable dis- 
charge coefficient varying from 
0.6 to 0.99, depending upon 
whether an orifice or nozzle is 
used, as well as numerous other 


physical factors needing a sepa- 
rate evaluation. 

The example drawn on the 
chart shows how much nitric 
oxide (k = 1.4) will flow from 
a 2-in. orifice with upstream 
pressure at 300 psia., and tem- 
perature at 500 F. abs. The re- 
sult is 22.5 lb./sec. 

The chart can also be used con- 
versely to find the orifice or noz- 
zle size, knowing the gas flow 
rate to be relieved. 

Values of k are influenced by 
temperature and pressure. Nor- 
mally k = 1.67 for monatomic 
gases; 1.4 for diatomic gases; 
1.33 for polyatomic gases; and 
1.1 for high molecular weight 
organics. For high tempera- 
tures (500 F.) and high pres- 
sures, k should be checked. 
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In the last quarter of a century Klinger Sleeve-Packed 
Cocks have steadily replaced the old-fashioned 
asbestos-packed cocks with their limitations of 
working pressures, difficulty of repacking and 
tendency to jam. The Klinger Cock is kept tight by 
means of a resilient renewable packing sleeve, made 
of special “ Klingérit material, which is firmly 
compressed around the plug. 

Any sign of leak can be taken up at once while the 
cock is in service by following up the tightening nut. 
Whenever possible, this should be done when the 
cock is in the fully open position. 

When necessary after long service, the packing 
sleeve can be replaced by first removing the 
tightening nut and stop collar The plug is then 
pushed out, after which the neck bush and sleeve 
can be removed. This process is then reversed and 
the new sleeve fitted. After fitting a new packing 
sleeve, the tightening nut should always be well 
followed up soon after the cock has been in steam 
for a short time. 


SLEEVE 
— to your Klinger agent for descriptive PACKED 
leaflets and literature. : 
COCKS 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 
Cables : Klingerit Agents throughout the world Telephone: Foots Cray 3022 
MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES; KLINGER SLEEVE-PACKED COCKS ; KLINGER LEVEL INDICATORS; RINGS AND 
SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
Manufacturing Licensees for Canada Manufacturing Licensees for U.S.A 
JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 
5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 95, RIVER STREET, HOBOKEN, NEW JERSEY, U.S.A. 
Telephone’ WILBANK 318! Cable’ ROBCO Telephone: HOBOKEN 2-7915 Cable: KLINGDALE 


BSrenches at: SYONEY, HALIFAX, OTTAWA, TORONTO, HAMILTON 
WINNIPEG, EDMONTON, VANCOUVER, QUEBEC CITY Distributors and Agents in principal cities 
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Reach high for the tall words! Uniquely useful ... 
unduplicated ... spectacularly significant ...CPI 
processing men’s only practical planbook! They 
all smack true when you’re talking about the “An- 
nual Inventory Issue” of Chemical Engineering. 


Yes, you can splatter the page with superlatives 
about this one . . . and not even the most conserva- 
tive chemical engineer will say you nay. For here 
is the most masterfully complete reference plant 
operators in the Chemical Process Industries ever 
laid hands on. 


Six major departments—streamlined to a quickly 
scannable, wholly utility format — make up the 
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What makes 


this one 


stand alone? 


heart of the ’56 edition. Plants & Facilities — 
Processes & Technology — Chemicals & Materials 
— Equipment & Accessories — New Technical Lit- 
erature ... plus an alphabetical Company Index 
of all advertisers and sellers in the editorial pages 
... anda Reader Service that’s most helpful, used 
more often than that of any other single issue of 
a CPI publication. And like always. . . the fact- 
matter has been boiled down to a concise, use- 
able core to make it more convenient for you to 
work with. 

Advertisers share the benefits with readers in this 
INVENTORY ISSUE. Come September’s pub- 
lishing date, production buyers are ripe for sug- 


Published SEPTEMBER 15th 


Closing for advertisers AUGUST Ist 


gestions on better equipment, materials and serv- 
ices... they get em in both ads and editorial in this 
one... it hits readers’ desks at the kick-off of the 
hottest buying and selling season, gets dog-eared 
use till the next issue’s out. It has to! For it’s the 
only complete compendium of CPI progress in the 
market... a 12-months summary of what’s new 
that no CPI planner can do without. Neither can 
you... if you’re selling engineering-minded pro- 
duction men in the Chemical Process Industries. 


Chemical 
Engineering's 
1956 
Annual 


Inventory 
Issue 


A McGRAW-HILL PUBLICATION, 330 WEST 42nd ST, NEW YORK 36 
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You and Your Job 





EDITED BY H. T. SHARP 





The New Graduates: What They Know 


Take advantage of the “new look” in chemical 


engineering education and you'll profit by using this 


year’s graduates at their full capabilities. 


In the next few days the na- 
tion’s colleges and universities 
will award some 2,500 bachelor 
degrees in chemical engineering. 
And, in the coming weeks, most 
of the recipients will begin 
the all-important first job of 
their engineering careers. 

How well they perform in this 
position, how well they begin 
their careers, is also vitally im- 
portant to the firms that hire 
them. Already each new man 
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represents a healthy investment 
in recruiting time and money— 
at least $2,000 per man is one 
oil company’s estimate. And in 
the next few months—as they 
get their first real taste of en- 
gineering—decisions will be 
made which will greatly affect 
the course of each career. 


Starting on the Right Foot 


Invariably, the young engi- 
neer’s first boss and early co- 





workers play major roles in 
shaping his ideas and attitudes 
toward his job, his company and 
his profession. The use that the 
company makes of his talents 
is another vital factor in deter- 
mining whether or not his 
career gets off on the right foot. 
Help him to channel his en- 
thusiasms, ambitions, talents 
and learning in the proper direc- 
tions and he’ll adapt to the work 
quicker and his future growth 
will be more sure. 

But before people in industry 
can begin to use these new men 
intelligently, they have to have 
some idea of the nature of 
their raw material. Know what 
schooling the recruit has been 
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TURBO-MIXER 


GENERAL 


UY 
TURBO=MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 





RAFFINATE 
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LEAN 
SOLVENT FEED egal 
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Here’s another petrochemical operation where con- 


cd 
maximum solvent 
a 2 « tinuous Turbo-Treaters have served successfully. Most 
extraction efficiency presently installed systems for CAA extraction of 


BUTADIENE depend on staged Turbo impeller and stator 

a ring design for maximum extraction efficiency. 
with Turbo engineers have years of experience in the 
design of continuous mixers for extraction, blending 


} and spent solvent recovery. Turbo’s built-in ruggedness 
TURBO provides 24-hour heavy-duty service—assures you of 
“headache free” production and lower costs in the 

on the job 


long run. 
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YOU & YOUR JOB... 





exposed to, take advantage of its 
strengths, shore up its weak 
spots and you'll save a lot of 
your own time and make better 
use of him. And, importantly, 
you'll head off one of the major 
gripes of many an engineer— 
that he’s aot being used to his 
full capacity. 


Education’s Always Changing 


Technical advances, shifts in 
industry’s methods of using en- 
gineers and greater experience 
with the curriculum have teamed 
to work a number of changes 
in chemical engineering educa- 
tion. Although these changes 
have come gradually over the 
decades, chances are that this 
year’s graduate has been ex- 
posed to course material some- 
what different than you saw. 

Courses once regarded as vital 
have been revamped or dropped 
completely to make room in the 
schedule for today’s needs. Ad- 
vances in the nuclear field, in 
reaction kinetics, in mathemat- 
ics are showing up in the class- 
room in bigger doses. 

Another trend is the move 
from the empirical to the theo- 
retical. Engineering teachers 
have thrown up their hands at 
teaching details of engineering 
practice while knowing that 
what they teach may be out of 
date by graduation day. So in- 
creasingly they’ve been teach- 
ing the underlying theory in 
place of empirical methods. 

Even the unit operations, up 
to now virtually the hallmark of 
the chemical engineering cur- 
riculum, are beginning to bow 
before this trend. In their place 
are coming courses in the “fun- 
damentals”— mass, heat and 
momentum transfer, chemical 
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thermodynamics, reaction kinet- 
ics, ete. In addition, basic 
sciences, notably math and 
physics, are claiming greater at- 
tention and more class time. 
At the same time, the amount 
of time devoted to the strictly 
chemistry courses has shown a 
decline. Today’s graduate has 
probably spent less time in the 
qualitative and  quantiative 
analysis labs than you did. 


None Are “Typical” 


To complicate the picture no 
single curriculum can be con- 
sidered typical. AIChE’s Com- 
mittee on Chemical Engineering 
Education and Accrediting has 
encouraged experimentation in 
curricula development and this 
has resulted in a variety of ap- 
proaches based on local condi- 
tions, needs of local industries, 
strengths and weaknesses of the 
faculty, available facilities, etc. 

But to get a better idea what 
the 1956 graduate studied let’s 
retrace his steps since Septem- 
ber 1952 and follow him from 
class to class for four years. 


Enter the Frosh 


Generally, the schools which 
grant degrees in chemical engi- 
neering have a common first 
year for all engineering stu- 
dents. 

Unless the college requires 
entering students to be well 
versed in algebra and trigonome- 
try, a combination course in 
these subjects makes up the first 
semester of math. Where condi- 
tions permit the sciiool to insist 
on this pre-college preparation, 
analytical geometry is taught in 
the first semester. 

In the first group of schools, 
analytical geometry is given in 
the second semester. Students 
in colleges of the second group 
move right into differential cal- 
culus in the second semester. 

General chemistry is a two 
semester course in the first year. 
Generally, it concentrates on in- 
organic chemistry, with a rela- 
tively brief survey of organic 
winding up the second semester. 

The general engineering 
course of the freshman year 
usually covers engineering 
drawing, including some free- 
hand sketching, and descriptive 
geometry, with less emphasis on 
the latter. A number of schools 





also give hard-to-categorize 
courses in general engineering 
problems or in aspects of indus- 
trial engineering in this year 
or in the sophomore year. 

English is about the on’ 
other course given in both fresh- 
man semesters in most schools. 
Depending on the school it will 
vary in content from grammer 
and composition to literature 
study. More and more schools 
are including instruction on 
technical writing in these 
courses. 

Other freshmen year courses 
are generally one semester in 
length. For instance, surveying 
survives in a bare handful of 
chemical engineering curricula 
as a two-credit course. Public 
speaking, a foreign language, 
history, government and busi- 
ness or contract law are other 
examples. 


Into the Sophomore Year 


In those schools which give a 
semester of differential calculus 
to freshmen, the sophomore year 
consists of a semester of inte- 
gral calculus and a semester of 
differential equations or some 
special course in advanced 
mathematics for engineers. The 
other schools give two semesters 
of calculus to sophomores and 
a growing number teach a spe- 
cial math course to juniors or 
seniors. 

The sophomore chemical engi- 
neering student also takes about 
10 credits in physics. Now, the 
course usually includes a few 
lectures on nuclear physics in 
addition to the usual work in 
mechanics, light, sound, heat, 
magnetism and electricity. A 
few schools feel this is now im- 
portant enough to be worth a 
separate course later in the cur- 
riculum—sometimes as an elec- 
tive. 


Analytical Chemistry a Bulwark 


Analytical chemistry, though 
on the decline, is still a sopho- 
more year bulwark. Qualitative 
analysis is sometimes given at 
the end of the freshman course, 
but it often appears as a separ- 
ate course for sophs. Quantita- 
tive analysis is nearly always 
given to sophs, usually in a four- 
credit, second semester course. 
But some schools give two se- 
mesters, four credits each. 
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cies approaching 100%. A direct 
shaking mechanism drops the col- 
lected dust directly into hoppers 
from which it is removed. Never 
under tension, even during shak- 
ing, the tubes have long life, re- 
taining their collection efficiency 
at all times. Installed or removed 
individually from the clean air 
side, the tubes are readily accessi- 
ble for inspection. 


Development of special synthetic 
fabrics has extended the benefits 
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of Wheelabrator cloth-tube effi- 
ciency to operations where hot 
and/or corrosive gases must be 
ventilated. 


Available in a complete range of 
standard models, assembled and 
knock-down, Wheelabrator col- 
lectors are efficient for handling 
air at 250 cfm up to hundreds of 
thousands cfm. Special models 
are readily designed for special 
applications. For more informa- 
tion, write today for Catalog 372. 


for dust and fume control at peak efficiency 
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The much-discussed process 
engineering course at the Uni- 
versity of California doesn’t in- 
clude any quantitative analysis 
at all. This AIChE-accredited 
course is offered by the mechani- 
cal engineering department and 
is heavier in engineering and 
lighter in chemistry than any 
other accredited course. 

The sophomore also _ takes 
courses in applied engineering 
mechanics. Statics, dynamics, 
strength of materials and, per- 
haps, structures make up the 
list. Statics is given in all 
schools and nearly all give 
strength of materials. Those 
that give dynamics generally 
defer strength of materials to 
the junior year. A course in 
structures is given in only a few 
schools. 

General courses in economics 
are often given to sophomores. 
And a number of schools present 
a course in stoichiometry to the 
sophomores—their first exercise 
in chemical engineering. Often 
this course is called Industrial 
Chemical Calculations or some- 
thing similar and comprises stoi- 
chiometry, material and energy 
balances and problems involving 
the handling chemical engineer- 
ing data. At some schools it is 
given in two semesters; one in 
the sophomore year and one in 
the junior. 


Variety Marks Later Years 


It grows even more difficult to 
sketch a typical course in 
chemical engineering when you 
reach the junior year. 

Several of the top schools give 
an advanced math course at this 
time. Others wait until the 
senior year. The course may 
cover differential equations, sta- 


tistics, nomography, dimen- 
sional analysis, empirical equa- 
tions and other methods of data 
processing. 

Most’ schools’ give _ their 
courses in organic and physical 
chemistry in this year. The or- 
ganic chemistry course usually 
includes at least a dozen labora- 
tory preparations and a survey 
of biochemistry—in addition to 
the chemistry of hydrocarbons, 
substituted hydrocarbons, or- 
ganic acids, substituted acids 
and polymers. 

Physical chemistry courses 
are sometimes supplimented by 
other advanced chemistry 
courses, or spread over three se- 
mesters. 

As mentioned above, strength 
of materials is often given in 
this year. A course in electrical 
engineering is almost sure to be 
given in the junior year. Usually 
it covers the generation of elec- 
tromotive force, electrical cir- 
cuits, motors and generators and 
electronics — although a few 
schools give a complete and 
separate course in electronics. 

The courses in chemical en- 
gineering vary widely in con- 
tent. Often a cotirse title is so 
broad that it covers practically 
everything and the catalog de- 
scription is so vague and am- 
biguous that it is difficult to 
know exactly what is being 
taught in each course. 

Metallurgy or physical metal- 
lurgy is mostly given in the 
junior year. Sometimes material 
on corrosion—types of corro- 
sion, measurement and preven- 
tion—is included in this course. 


Starting Unit Operations 

In many schools the junior 
year also holds the first of the 
three semesters of unit opera- 
tions. Fluid flow and heat trans- 
fer are apt to be the first sub- 
jects treated, but a number of 
schools begin with a study of 
solids—properties, handling, size 


reduction, agglomeration—then 
take up fluids. 

The senior year unit opera- 
tions courses cover those opera- 
tions involving mass transfer 
and simultaneous mass and 
energy transfer. All schools give 
a laboratory course in conjunc- 
tion with the unit operations 
course. 


Kinetics Given to Seniors 


Chemical engineering thermo- 
dynamics is another senior year 
subject. However, as mentioned 
above, energy balances are some- 
times covered in an _ earlier 
course on “calculations.” Ma- 
terial on reaction kinetics is 
often taught along with thermo- 
dynamics, although a few schools 
assign it as a separate subject 
and others include it under other 
headings. 

Instrumentation and process 
control often shows up as a 
separate subject but most 
schools prefer to include the 
bulk of this material in a proc- 
ess equipment design course. 
The latter may also include plant 
design and location, plant site 
needs, cost estimation, reactor 
design and/or comprehensive 
equipment design problems. 

As mentioned, an advanced 
math course is often given to 
senior chemical engineering stu- 
dents. A handful of schools re- 
quire a separate course in eco- 
nomic balances. And some 
schools still give a course which 
surveys current industrial proc- 
esses and technology. Generally 
field inspection trips are run as 
part of such a course. 

Nearly half of the schools re- 
quire a senior thesis or project. 
Subject matter for these and the 
type of treatment required vary 
all over the lot. In some schools 
it involves an original research 
project in some field of physical 
chemistry or chemical engineer- 
ing. In others it means design- 
ing and writing specifications 


Next Month: Leveling the Obstacles to an Idea 


The process of getting a creative idea is fraught with uncertainties 
and difficulties. Overcoming them has been made a bit easier by the 
tools and tricks that have been fashioned since thinkers started to 
consider creativity as a problem in its own right. Next month’s You 
& Your Job will discuss those techniques that can help you skirt the 
trouble spots when you hunt for a good idea. 
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for a plant to carry out a desig- 
nated chemical process. In 
others, a literature search is re- 
quired. 

Electives may be either tech- 
nical or non-technical, and their 
number and variety (and the 
fact that the list may change 
from year to year) make it 
virtually impossible to categor- 
ize them or generalize about 
them. In most chemical engi- 
neering curriculas the non-tech- 
nical courses, whether required 
or elective, make up 20-25% of 
the total credits. 

Schools with ROTC programs 
often allow the required military 
courses to substitute for some of 
these electives. But with the 
Naval ROTC program these re- 
quired military courses are so 
extensive that an extra year is 
needed to fit them into the stu- 
dent engineer's class roster. 


The Five Year Programs 


Four schools give a five year 
course to all chemical engineer- 
ing students—Ohio State, Cor- 
nell, Rice Institute and the Uni- 
versity of Minnesota. The added 


time is split between non-tech- 
nical subjects, more chemical 
engineering courses more chem- 
istry and more electrical engi- 
neering in about that order of 
precedence. 

A handful of other schools are 
on the cooperative plan. These 
require just about the same 
number of credits as the four- 
year schools. In addition they 
require from 16 to 27 months 
of satisfactory work in local in- 
dustry. 

A growing number of institu- 
tions are pioneering the so-called 
“3-2” plan. Under this plan the 
student enrolls in a liberal- arts 
college for three years and takes 
a non-specialized course in both 
the arts and sciences. At the 
end of his junior year he trans- 
fers to the engineering school of 
a university for two years of 
intensive engineering specializa- 
tion. At graduation he is 
awarded a BS in engineering 
from the university and a BA 
degree from the liberal arts 
school. 

Experience with graduates of 
this plan is as yet too limited 


to draw conclusions on its effec- 
tiveness, but it is being carefully 
watched. 


Profit From It 


This, then, is the type of back- 
ground each new man is bring- 
ing to his new job. Wrapped up 
in the 125 to 160 credits (170 
to 180 for five-year men) which 
he’s earned are a strong ground- 
ing in science fundamentals, ex- 
tensive preparation in math, 
long practice in working design 
calculations, some skill in han- 
dling chemical engineering data 
and a lot of confusion about 
what’s actually going on in in- 
dustry. 

He needs orientation, he needs 
instruction at a practical level, 
he has to pick up the many 
empirical methods used in indus- 
try. His college could not hope 
to teach him all these things and 
still give him the background 
needed to fit into any segment 
of industry. Recognize this, 
know what he’s bringing to his 
job, take advantage of it and 
you, your company and your pro- 
fession will all come up winners. 





TRAINING ENGINEERS 


. . « As Executives 


A program “designed to meet 
the needs of engineers who, 
within the next decade, will fill 
top executive positions in indus- 
try” will be given next Septem- 
ber at the University of Cali- 
fornia at Los Angeles. 

The graduate-level course will 
be limited to 30 men, each of 
whom must have a B.S. in en- 
gineering from an accredited 
school, a satisfactory grade point 
standing and a minimum of five 
years of industry experience in 
engineering. Applicants under 
40 are preferred. 

Prof. L. M. K. Boelter, Chair- 
man of UCLA’s Department of 
Engineering and the man to con- 
tact for more information, says 
that participants will have to 
spend a minimum of 15 hr./wk., 
outside of class time, on the pro- 
gram. He urges potential appli- 
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cants to “assure themselves that 
their companies will agree to 
this magnitude of effort outside 
the regular job.” 


FLOATING HOLIDAYS 
. . « Add Flexibility 


“If a man wants a day off to 
take his family on a picnic, he’ll 
be able to do it. Others who want 
a longer vacation can tack it on 
to their regular vacations”. 

That’s how Abbott Labs presi- 
dent, Ernest H. Volwiler, sums 
up the advantages to his com- 
pany’s new holiday credit plan. 
The North Chicago, IIl., firm has 
added three paid holidays to the 
six “fixed” holidays which its 
employees have been getting. 
The three newcomers can be 
taken in half-day units as the 
employee wishes—so long as his 
superior approves. 


Under the new plan all of Ab- 
bott’s 4,200 employees in the 
United States have more flexibil- 
ity in the use of their leisure 
hours. 


$500 REWARD 
. . . Hiring Gimmick 


Want an extra $500—legally? 

That’s what Maryland Elec- 
tronic Manufacturing Corp., Col- 
lege Park, Md., is willing to pay 
to anyone who can get it a “com- 
petent electronic engineer.” If 
the company hires the man you 
suggest, you get $500. 

This is one of the latest de- 
vices cooked up by firms plagued 
by the shortage of specialized 
engineering talent. We haven’t 
seen anything like it in the 
chemical industry yet. If we do, 
you'll be the first person we’ll 
tell. 
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... fully refined paraffin waxes 


Available in a wide melting point range (125-180° F.). 
These are highly stable with negligible oil content. They 
provide coatings with high gloss and excellent resistance 
to water vapor transmission. 


and coating. The laminating grade has excellent adhe- 
sive qualities, is flexible and tough. The coating grade is 
relatively hard and possesses high blocking characteristics. 
Both Shellwax and Shellmax have been thoroughly 
proven in industry for a wide variety of applications. 


... microcrystalline waxes 
A range of refined microcrystalline waxes for laminating 


SHELL OIL COMPANY 


50 WEST S5OTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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we New Twin LP-Gas 


Here’s how to save money on vapor return 
systems now in use and get full efficiency out of 
hose trays and dual hose reels. New Hewitt- 
Robins Twin LPG Hose has liquid delivery and 
vapor return hoses firmly bonded into one 
easy-to-handle unit! “Straight-cured” by an 
exclusive process, it is safer, more flexible hose 
—won’t writhe or twist! It plays out and re- 
winds smoothly, quickly, coils neatly—saves 


the driver’s time and enables him to serve more 
customers per day. Strain on meter and pump 
is minimized because of low pressure differential. 

Hewitt-Robins Twin LPG Hose has special 
nonporous synthetic tubes that provide full 
flow, that resist the permeating action of lique- 
fied petroleum gases. High tensil rayon cord 
reinforces and adds extra service life to the 
strong carcass. To dissipate static effectively, 


HEWITT-ROBINS INCORPORATED 


Member of the LPGA 
INDUSTRIAL HOSE - CONVEYOR BELTING - CONVEYOR MACHINERY - VIBRATING SCREENS - VIBRATING CONVEYORS 
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Hose wins wide acclaim 


a spiral wire is embedded in the wall of the 
hose. The covers are black compound—oil, 
weather and abrasion resistant; won’t harden, 
crack or peel. The twin lines are readily sep- 
arated for convenience in installing couplings. 

Hewitt-Robins Twin LPG Hose is another 
first from the leading manufacturer of petro- 
leum hose. No more two-reel operation. No 
more taping of separate hoses on a single reel. 


No more tangled hose on trays. It is the perfect 
hose for vapor return delivery systems; can 
be used on any truck. 

Sizes: 4" vapor and 34" liquid. 

Working Pressures: up to 350 psi. 

Get complete details. See your classified phone 
book for the Hewitt-Robins Distributor serv- 
ing your area. 


STAMFORD, CONNECTICUT® 


DESIGN, MANUFACTURE, ENGINEERING AND ERECTION OF COMPLETE BULK MATERIALS HANDLING SYSTEMS 
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T-2 TANKERS, barge tanks, tank cars, and trailers for bulk li 


pos 


uid chemicals are protected by metallizing. 


Metallizing for Protection of Bulk Shipments 


Trend to bulk shipments of liquids poses new 


problems of contamination and corrosion. Here’s recent 


experience with metal-sprayed coatings for your guidance. 


H. S. Hammond, Metalweld, Inc. 


During the past ten years, 
there has been a concentrated 
effort by a great many large 
chemical firms to find ways and 
means of shipping their products 
in bulk to lower shipping costs, 
eliminate handling and packag- 
ing and to do away with expen- 
sive drums, barrels, cans and 
containers, 

As far back as 1939, the 
du Pont Co. arranged to get a 
number of petroleum products 
from the West Coast to the East 
Coast by tanker. A little later, 
Dow Chemical Co. and Carbide 
& Carbon Chemicals Co. con- 
verted tankers for moving caus- 
tic soda, ethylene glycol, carbon 
tetrachloride, ethylene dichlor- 
ide, propylene glycol and other 
products. Today, Celanese Corp. 
of America, the Esso Standard 
Oil Co., the Oronite Chemical 
Co. and many others are ship- 





H. S. Hammond is with the 
MW Protective Coatings Div., 
Metalweld, Inc., Scotts Lane & 
Abbottsford Ave., Philadelphia 
29, Pa. 


ping a large quantity of their 
products by tanker. 

Other companies followed this 
trend of bulk shipments, and 
built huge tanks in ships and 
barges for moving hydrochloric 
acid, caustic soda, formaldehyde, 
petroleum solvents, glyeerine and 
other products. In each instance 
where bulk shipments are made 
by tanker, barge, tank car or 
trailer—the manufacturer must 
solve the problem of a suitable 
lining to protect the product 
from contamination, and often 
to protect the steel tank from 
corrosion. 

Metallizing has played an im- 
portant role in this new trend 
in shipments. Today, cargo 
spaces in tankers, large barge- 
tanks, tank cars and trailers are 
lined with sprayed metallic zinc, 
aluminum and other metals to 
protect the products from con- 
tamination and from discolora- 
tion. 


For Solvents, Glycerine 


About eight years ago, a large 
chemical firm began seeking a 


lining or coating that could be 
applied to the interior surfaces of 
cargo spaces in tankers, barges, 
and large storage tanks—that 
would be suitable for transport- 
ing and storing water-white 
petroleum solvents, glycerine and 
similar products. 

The requirements were that 
the coating would have to with- 
stand the solvents without de- 
terioration, and protect them 
against contamination and dis- 
coloration. At the same time, 
the coating would have to pro- 
tect the steel against corrosion 
when tanks were empty on the 
return trip, and when they were 
cleaned and degassed for inspec- 
tion and repair work. 

Since there was no organic 
coating or lining that could be 
applied in tankers that would 
fulfill these particular require- 
ments, we recommended either 
sprayed zinc or aluminum ap- 
plied by the metallizing process 
over a_ thoroughly-sandblasted 
surface. After thorough labora- 
tory tests, it was found that 
either of these metals was satis- 
factory for protecting the prod- 
ucts from contamination, and 
the steel from corrosion. Since 
the zine was easier to spray and 
would give greater cathodic pro- 
tection to the steel, this metal 
was chosen. 

First job selected for sprayed 
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Here's why you save with “KARBATE” 
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® Lower first cost ® Freedom from metallic contamination 
Ease of installation, fabrication and 
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Light weight 
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® Unequalled corrosion resistance 


® Immunity to thermal shock 6 
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CORROSION FORUM... 


JUNKMAN’S DELIGHT shows maze of sandblast equipment, ventilators, piping, hoses, etc. for tanker job. 


zinc was in 1949, in one of the 
tanks of a T2 tanker. Principal 
products to be hauled were ace- 
tone, methyl ethyl ketone, iso- 
propyl alcohol and glycerine—all 
of which were required to be 
water-white at destination. 


Metallizing Procedure 


To prepare the steel surface 
for zinc spraying, it was neces- 
sary to sandblast with a clean 
sharp abrasive to remove all rust 
and scale, and to roughen the 
surface so that the zinc would 
have a good tight bond to the 
steel. Several grades of silica 
sand were available at the job 
site. However, these were found 
to be soft and lacked the sharp- 
ness required, so that Joplin 
Grit was selected as the best and 
most economical abrasive that 
could be used at the location. 

After alterations were made 
in the tank, separate piping in- 
stalled to pump the material, and 
the tank tested for leaks—we 
proceeded to blast with the Jop- 
lin Grit and apply a zinc coating 
0.008 in. in thickness by means 
of the metallizing process. Be- 
fore starting the work, we had a 
portion of one of the deck plates 
removed to provide sufficient 
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area for ventilating pipes, and 
to remove the abrasive after 
blasting. 

Ventilation equipment was set 
up, and ducts were arranged as 
close to the blasters and sprayers 
as possible. The shipyard fur- 
nished tubular scaffolding in the 
tank—and other facilities such 
as compressed air for blasting 
and spraying, power for oper- 
ating exhausters, and lighting 
current for dustproof extension 
lights. 

It was decided to blast and 
spray the bottom of the tank 
first. This necessitated a period 
of blasting, followed by a clean- 
ing crew to remove and shift 
sand between the stiffeners; 
then a crew of metal sprayers 
to spray the area completely be- 
fore there was any chance of 
oxide forming on the surface. 

This procedure was followed 
until the entire bottom was com- 
pleted. In spraying the side 
walls and top, the blasters were 
followed immediately by the 
metal sprayers—with no attempt 
to clean out sand from the bot- 
tom between the two operations. 
Sand was removed periodically 
as the job progressed by a third 
shift. 


After the zinc spraying was 
completed, the deck plate was 
welded in position and the welds 
were blasted and zinc coated. 
Areas in the way of scaffold 
supports were also blasted and 
touched up with zinc spray. 
The tank was then thoroughly 
cleaned of all sand and zinc dust, 
and washed with fresh water. 

During the zine spraying 
process, an accurate check was 
made after each shift to deter- 
mine thoroughly the thickness 
of the zinc deposit. This was 
done by using a magnetic thick- 
ness gage. Minimum thickness 
of zinc allowed was 0.008 in. 

During the progress of the 
work, each sandblaster, metal 
sprayer and inspector was pro- 
vided with a gas mask fed with 
compressed air through a special 
air filter. A positive pressure 
was maintained at all times on 
the gas mask, so that there was 
no danger of breathing air that 
was contaminated with dust 
from the blasting and zinc 
spraying. 

The men were also supplied 
with rubber hoods that extended 
over the head and shoulders to 
keep dust away from the hair, 
ears and skin. Ventilating fans 
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The DURCOPUMP shown above in vinegar serv- 
ice, was installed in 1928 in what is now The 
National Fruit Product Company’s Eastern Divi- 
sion plant. It has been in steady service ever since; 
surviving a fire in 1932 which all but destroyed 
the plant. It has not been repacked in the last 
five years! 


DURCO products are designed for long life and 
trouble-free service. For the answers to your cor- 
rosives handling problems, call or write 
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THE DURIRON COMPANY, Inc. 
Dayton, Ohio 


BRANCH OFFICES: Atlanta, Baltimore, Boston, Buffalo, 
Chicago, Cleveland, Dayton, Detroit, Houston, Knoxville, 
los Angeles, New York, Philadelphia, Pittsburgh. 









Series H DURCOPUMP 





CORROSION FORUM... 


APPLYING zinc coating to cargo spaces inside tanker to protect solvents. 


were used constantly while work 
was in progress and the dust was 
exhausted over the side of the 
ship. 

After a year’s service, the 
zinc-coated tank was cleaned by 
a modified Butterworth system, 
using fresh water. Temperature 
was held to about 130 F., so that 
the zinc would not be damaged 
by high-temperature steam or 
hot water. After a thorough in- 
spection, it was found that the 
zine was protecting over 99% 
of the surface. Only indication 
of rust occurred in a few isolated 
spots that had been missed or 
poorly-coated in inaccessible 
places. These areas were touched 
up by blasting and respraying 
with zinc. 


Repairs and Inspection 


During the annual inspection 
in 1953, it was necessary to 
make some welding repairs in 
the tank. There was some ques- 
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tion in the minds of the tanker 
owners whether these repairs 
could be made while the tanker 
was in port for a limited time. 

As soon as the tank was gas- 
freed and washed out with fresh 
water, we sent a two-man crew 
with a small blast machine and 
spraying equipment to the site. 
Then we proceeded to blast and 
spray the areas that were welded, 
and had no difficulty in complet- 
ing the work in the time sched- 
uled. We also made a complete 
inspection of the tank and found 
the zinc coating in nearly-perfect 
condition. 

There was some other welding 
and repair work done in the tank 
in 1953 in Houston, Tex. A local 
firm was called in to repair the 
zine coating after the repairs 
were made. The zinc coating was 
in excellent condition, with no 
rusty areas that would contami- 
nate the products or deteriorate 
the steel. 


In 1954, another thorough in- 
spection was made over the en- 
tire area using a magnetic thick- 
ness gage. Lowest readings 
showed from 0.005 to 0.007 in. 
thickness, which indicated that 
the original coating of a mini- 
mum 0.008 in. thickness would 
be good for over a 20-yr. period. 


Further Experience 


In 1950, the same chemical 
company decided to have four 
large tanks (15 ft. dia. x 46 ft. 
long) zine sprayed in two barges 
that operate on the Mississippi 
River, hauling solvents to Chi- 
cago. Same general procedure 
and technique were used as in 
the tanker and the work was 
completed in 1951. 

In 1953, the tanker operators 
were convinced that the use of 
sprayed metallic zinc was the 
answer to their problems of ship- 
ping solvents free of contamina- 
tion and discoloration. There- 
fore, when it was necessary to 
build a new tanker to handle the 
increased demand for the con- 
tamination-free products, speci- 
fications were written to metal- 
lize five tanks in the new ship. 

The work was to be performed 
during the construction of the 
vessel. It was the desire of the 
shipbuilder and the owner that 
the delivery date not be delayed 
due to the metallizing. The en- 
tire five tanks, with an area of 
61,000 sq. ft., were completed in 
five weeks. About 300 tons of 
abrasive was used for blasting, 
and 29,000 lb. of zinc sprayed 
to maintain a minimum thick- 
ness of 0.008 in. Average thick- 
ness was 0.010 in. 

An inspection of these tanks 
was made in the summer of 1954. 
Except for a few areas that were 
missed during the spraying, the 
entire surface was rust-free and 
no deterioration of the coating 
was noticed. The damaged areas 
were touched up and the ship put 
back in service. 

Four other large barge-tanks 
were also zinc sprayed in 1953, 
for hauling solvents on the Mis- 
sissippi River. In all, tankers 
and barge-tanks totaling nearly 
100,000 sq. ft. have been sprayed 
with zinc for this one chemical 
concern for hauling solvents and 
glycerine. There have been no 
reports of any discoloration or 
contamination to the products, 
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This antibiotics process- 
ing unit depends on Hills- 
McCanna — the trouble- 
free way to valve hard- 
to-handle fluids. 


Pee " 
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Provide the Know-How That Saves You Trouble 
and Expense in Valving Corrosives 





f ~ 
The sum total of twenty years experience in valving virtu- = « 
ally every conceivable corrosive substance is recorded in | (E 
the application service records of Hills-McCanna. Here is 4 > =e 
proved on-the-job data on how to handle over 1000 cor- fac ee 
rosives . . . specific information on the best diaphragm e Z 
materials and the best body and pipe materials. For you 
it means materials recommendations based on facts—not 
guesswork. 

Put this know-how to work for you on your corrosion 
resistant valving problems by submitting these problems 
to Hills-McCanna. In Hills-McCanna valves you are 
offered a choice of 36 bonnet assemblies, 14 diaphragm 
materials and 27 body materials—a total of 9,121 ways to 
valve corrosives. To have full information at hand, ask for 
the Hills-McCanna-valve catalog. 


“— 
~~ 
— 
te 
— 


HILLS-McCANNA CO. 


2341 W. Nelson St. Chicago 18, Illinois 


Manufacturers of: Saunders Patent Diaphragm Valves ¢ Chemical Metering 
and Proportioning Pumps ¢ Force Feed Lubricators ¢ Light Alloy Castings 
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CORROSION FORUM .. . 


or corrosion of the zinc-lined 
tanks, 

During the summer of 1955, 
we completed the zine spraying 
of two large storage tanks (60 
ft. diam. x 36 ft. high, with an 
area of 24,000 sq. ft.) in an 
eastern terminal located near 
New York. The tanks are for the 
storage of glycerine. One of the 
zinc-sprayed tanks in the T2 
tanker will be used to haul glyc- 
erine from Texas to the eastern 
terminal. 

As far back as 1933, tank cars 
and trailer-tanks were lined with 
zinc for hauling glycerine and 
solvents, and with aluminum for 
hauling transparent lacquers. 
Since then, a great many tank 
cars have been lined for similar 
service. In recent years, tank 


cars and trailers have been 
sprayed with aluminum for haul- 
ing phthalic anhydride, with tin 
for ethylene diamine, and with 
stainless steel for ethylene oxide. 


Tests for Shafting Alloys 


The Eco Engineering Co., 
Newark, N. J., has conducted 
tests to determine which ma- 
terials promise longest service 
life for their line of small, low- 
volume pumps for corrosive ap- 
plications. 

To check the performance of 
various alloys in parts exposed 
to wear and stress, they obtained 
samples of every alloy commonly 
used for pump shafting. Then 
they set up a row of standard 





Industrial Scenario: “Zine Controls Corrosion”’ 


trols Corrosion,” a 35 min., 16 
mm. sound and color motion pic- 
ture. The new film is available 


Galvanized structures. are 
widely used in industrial con- 
struction as in this chemical 
processing plant for the pro- 
tection they afford against cor- 
rosive atmospheres. This is a 
scene from The American Zinc 
Institute’s new film “Zinc Con- 





i 


to interested groups at no 
charge. Booking forms can be 
had by writing The American 
Zinc Institute, Inc., 60 East 42nd 
St., New York 17, N. Y. 








Eco pumps, each equipped with 
a shaft of different material. 

These pumps were operated 
for 1,000 hr., pumping a cor- 
rosive mixture of salt water and 
grit. At the end of the test 
period, the only pump of the 
group which was still operating 
efficiently was one equipped with 
a Mone! shaft. 

For pumping corrosive liquids 
including chlorine-bearing flu- 
ids, alkalis and other organic 
and inorganic fluids, Eco’s 
Rubber-Chem pump employs a 
precision-molded synthetic rub- 
ber casing and Monel shaft, 
separator, guides and eccentrics. 
It is a positive displacement type 
with two axially oscillating im- 
pellers. Rate of delivery is said 
to be constant and capacity (up 
to 10 gpm.) directly related to 
speed. 

According to Eco, this nickel- 
copper alloy was adopted as 
standard for this application— 
not only because it resists corro- 
sion by many chemical fluids 
but also because it is easily ma- 
chined, takes a high polish which 
reduces frictional wear of the 
shaft and prevents galling and 
seizing on pump packing. 

The alloy also reduces atmos- 
pheric pitting which might 
otherwise affect shafts in in- 
termittent service, and behaves 
well under the fatigue flex im- 
posed on the shaft by eccentri- 
cally rotating impellers. 


Handling of PVC Materials 


H. N. Hartwell & Son, Inc., 
Boston, and Bolta Products, A 
Division of The General Tire & 
Rubber Co., have established the 
Plastic Fabricating Institute at 
Lawrence, Mass. 

The Institute was established 
to train fabricators, distribu- 
tors, piping contractors and in- 
dustry in the application, fabri- 
cation, welding and forming of 
unplasticized polyvinyl chloride 
materials. Special sessions are 
also being conducted on the 
proper methods and_ various 
techniques in the installation of 
PVC pipe. 

For further information, 
write directly to H. N. Hartwell 
& Son, Inc., Park Square Bldg., 
Boston 16, Mass. 
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you can 
CUT YOUR MAINTENANCE PAINTING 
COSTS UP TO S0O% with 
AMERCOAT 87 VINYL MASTIC 


HERE IS HOW THIS REMARKABLE PROTEC- 
TIVE COATING CAN SAVE YOU MONEY: 
1. Only one cross spray coat over a primed sur- 
face is required for complete protection —this 
means lower labor costs. 

2. Fewer scaffolding and rigging shifts are 
required. 

8. Less down time—dries to touch in minutes, 
eliminates the risk of contamination between 
coats. 





4, Greater thickness means longer life—lower 
cost per square foot per year. 
Coated with Coated with 
Amercoat 87 primer only Amercoat 87’s thixotropic charaeteristic helps provide extra 
thickness on sharp edges and irregular surfaces; it is non-porous 
and will not crack or check. 


Amercoat 87 combines the time-tested chemical 
and weather resistance of vinyl coatings with 
the thickness of conventional mastics, yet is 
easily applied with standard industrial spray 
equipment. 

We will be pleased to send you our technical 
bulletin describing this coating in detail. 


CORPORATION 


DEPT. AF, 4809 FIRESTONE BOULEVARD, SOUTH GATE, CALIFORNIA Evanston, III. * Kenilworth, N.J. * Jacksonville, Fla. * Houston, Tex, 
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These Masoneilan 12000 Series: Liquid Level 
Controllers are being used for normal and inter- 
face level control on a gas dehydration unit. 


This is one of the versatile 12000 Series Liquid Level Con- 
trollers on a heat exchanger in a power plant installation. 












Mason-Neilan advantage . . . 


Wide Selection of Ranges — standard ranges in- 
clude 14”, 32”, 48”, 60”, 72”, 84”, 96”, 108” and 
120”. Ranges with even longer spans can be 
supplied. 


Wide Selection of Pressure Ratings — In the 
shorter level ranges, standard ratings are from 
Class 125 ASA in iron to 2500 Ib ASA in carbon 
steel; in all ranges from 150 lb to 600 lb ASA in 
carbon steel. Under temperatures up to 100° F 
steel ratings may go as high as 10,000 lb. 


Wide Selection of Materials — to meet all usual 
conditions, a variety of materials is available: 


For displacer chambers— iron, carbon steel, bronze, 





77 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


Sales Offices or Distributors in the Following Cities: New York 
Syracuse « Chicago + St. Louis » Tulsa - Philadelphia - Houston 
Pittsburgh + Atlanta - Cleveland + Cincinnati - Livonia + San 
Francisco + Boise + Louisville - Salt Lake City - El Paso 
Albuquerque + Odessa + Charlotte + Los Angeles - Corpus 
Christi - Denver - Appleton - Birmingham - New Orleans 
Dallas - Seattle - Mason-Neilan Regulator Co., Ltd., Montreal 
and Toronto 


Choice of Control Types 


torque tube. 
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In Masoneilan 12000 Series Liquid Level Controls... 


Five-Point Versatility Solves 
Processing and Power Plant Control Problems 


Here, in one group of related designs, is a completely versatile and adaptable series of 
liquid level controllers. They offer a one-source solution to the majority of level control 
problems with flow and storage of liquids in processing and power plant systems. 
These range, rating and material specifications, and the flexibility in mountings and 
control types presented with the photographs below demonstrate this important 





ctl: ET 
MASONEILAN 
i ail 


MASON-NEILAN 


Division of Worthington Corporation 


The basic instrument is a proportional controller, left above. In 
addition, proportional-reset and differential-gap types are avail- 1 

able; and pneumatic set may be added for remote pneumatic of displacer. The chamber 
adjustment of the set-point. Or the instrument may be a pneu- 
matic transmitter instead of a controller. Also, any combination 
of controllers, or a controller and transmitter, right above, may 
be included in a single (larger) case and actuated by a common 





















carbon molybdenum, chrome molybdenum, stain- 
less steel, Monel, etc. 


For displacers — Type 304 and Type 316 stainless 
steel, Monel, Hastelloy B or C, Durimet 20, copper 
and solid Teflon. 


For torque tube subassemblies — Inconel, Type 
316 stainless steel, K-Monel, Hastelloy B or C, 
nickel, phosphor bronze, Durimet 20, etc. 











There are Masoneilan 12000 Series models for a 
multiplicity of applications . . . industry’s widest 
selection of liquid level controllers. Look to 
Mason-Neilan to answer your problem. Write for 
catalog. 




























Choice of Mountings 


A variety of external 
mounting types with 
screwed or flanged con- 
nections, plus flanged 
types for mounting di- 
rectly on the vessel, pro- 
vide flexibility in meet- 
ing vessel requirements. 
The instrument may be 
mounted to right or left 





















types may have a mid- 
flange for field orientation. Top and bot- 
tom flanged connection shown at right. 
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Stopple Set—Flow Diverted—No Shutdown 


With stopple device you can cut into main line, 


divert flow through temporary bypass without shutdown. 


Processes can be modified without production loss. 


Promise of a real boon to plant 
operating people is offered by the 
stopple device. For it enables 
desired modifications to be car- 
ried out on operating processes 
without incurring the penalty of 
lost production. 

Operators of cross-country 
pipelines already have found 
that the stopple can make equip- 
ment tie-ins possible without 
costly shut-down. And chemical 
plant engineers find it fits a real 
need within the plant (see 
p. 128). 
> What It Does—The stopple 
equipment and technique intro- 
duce a plug into an operating 
pipeline through a hole tapped in 
the pipe wall. System pressure 
seals the plug in the line to stop 
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flow completely beyond that 
point. 

Actually, stopples are used in 
pairs. One stopple is used up- 
stream and the other down- 
stream of the section of pipe- 
line to be worked on. A bypass 
carries system flow around the 
stoppled-off section. Once the 
stopples are in place, liquid in 
the isolated section is withdrawn 
through another tap before pro- 
ceeding with the work. 
>How It Does It—After iso- 
lating a section of the pipeline 
via the bypass the stopples are 
ready to be installed. Tapping 
machine, mounted on a gate 
valve secured to a Lock-O-Ring 
flanged-tee fitting, cuts the pipe 
hole. Gate valve then seals new 


opening while tapping machine 
is removed and stopple housing 
mounted in its place. 

Actual plugging portion of the 
stopple consists of a two-part 
pyramid-shaped assembly. The 
nose leads the assembly into the 
pipe. And the sealing element, 
the base of the pyramid, provides 
the seal. 

Hard leading edge of the seal- 
ing assembly gives the structural 
strength to the seal to withstand 
high pressures. The trailing 
edge, on the other hand, is of 
soft neoprene so that it lips 
against even the _ roughest- 
surface pipe wall with a positive, 
leakproof seal. 

The total assembly is linked 
to a yoke which is an extension 
of the stopple control bar. By 
revolving the insertion crank at 
the top of the stopple the con- 
trol bar can be raised or lowered. 

At the time of installation the 
control bar is raised. By crank- 
ing it down, the yoke is lowered 
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That’s simple . . . they needed top performance and 
dependability so they chose LaBour. 

The LaBour pumps shown above are handling an 
aqueous solution of antibiotic from fermentation to 
purification . . . pumping from vacuum filters under 
25” of mercury. The problem was not one of cor- 
rosion, but of performance and dependability. That's 
why the pumps are LaBours. 

This lent: the Eli Lilly Tippecanoe Laboratories 
at Lafayette, Indiana, was recently designated as the 
“SIGNIFICANT PLANT” of the year 1955. This 


award was made because of the consideration given 


CuemicaL Encingerinc—June 1956 


= 
tf J 
bhb bd 
*rR 


me 
~~ 2 


What are LaBour pumps doing at Eli Lilly? 


to the selection of equipment . . . the dependability 
of that equipment to perform day-in, day-out with 
minimum down time. 

LaBour pumps are known for their pumping abil- 
ity in handling both air and liquids. Each LaBour 
pump is backed by more than 30 years of intimate 
contact with the problems of process industries. If 
you need a top performing, dependable pump 
— to work under vacuum or with flooded suction, 
to handle corrosive or non-corrosive liquids — 
you can't do better than LaBour. It’s the pump the 
experts select! 
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Newsworthy Equipment 


Equipment Cost Indexes, p. 296 
Chemical Tanks 


New Fluids Handling Equipment 


New Processing Equipment 
Filter Housing 
Liquid-Feed Blender 


through the open gate valve and 
Lock-O-Ring flanged fitting into 
the pipe tap. When it reaches 
the bottom of the pipe the links 
pivot on their pins and the 
hinged assembly changes its ver- 
tical descent for a horizontal en- 
trance into the pipe. Fluid pres- 
sure seats it snugly and the flow 
is cut off. 

> Return to Normal—Once mod- 
ifications are completed and the 
revamped system has been con- 


ork 0- Ring : 
=e 


! Lock-O-Ring 
flange 





VIEW of flange and plug. 
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New Electrical & Mechanical Equipment 
Germanium Rectifier 


Right-Angle Gear Drive 
Synchronous Motor 


Panel Conduit 


Explosion-Proof Motors 


New Instruments & Controls 


Diaphragm Manometer 
Electronic Recorder 


Data Reduction 


Level Control 


tn, number is also Reader Service code Sa, 


For more details. use 


nected back into the line pres- 
sure is equalized and, the stopples 
are removed. Lock-O-Ring plugs 
are lowered into the Lock-O- 
Ring flange by the tapping ma- 
chine to seal off the tap. The 
gate valve then can be recovered 
and re-used. 

The plug is a disk with a ring 
segment groove running around 
its circumference. A neoprene 
O-ring runs around the plug just 
below this groove. The tapping 


Locking 
ring, 


‘ 








e 
‘O-Ring seal 


ee 








PLUG in place for tight seal. 


Reader Service Card 


tool holds the plug by a conical 
plug holder fastened to the plug 
with four bolts. After the plug 
is in place this holder can be re- 
moved and a blind flange placed 
over the Lock-O-Ring flange. 
When the plug is in place four 
steel segments, recessed around 
the flange’s inner circumference, 
are advanced by set screws so 
that they seat in the matching 
groove on the plug. These hold 
the plug against the line pres- 




















Pipe line 


AND the valve is salvaged. 
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Back in 1906 . . . when the first Brunner-engineered 

product was built . . . engineering still depended on 

brawn and muscle for an assist in starting the family car. 
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Brunner manufactures a com 
# plate line of horizontal, vertical 
and Dy-Al type Air Compres- 
sors... from ‘4 HP. through 
50 H.P.... to fit any space, for 
every need. i 












NEW FLUIDS HANDLING EQUIPMENT . . 


sure. And the O-ring on the plug 
completes the seal. 

The Lock-O-Ring plug and 
flange combination is used on the 
bypass taps as well. Conse- 
quently the gate valves on that 
part of the piping can be sal- 
vaged after the piping modifi- 
cation is completed. 
> Working Limits—Stopples are 
reported to work well over pres- 
sure ranges from 8 oz. to 1,700 
psi. at temperatures up to 440 F. 
They are effective on liquids 
and gases such as crude oil, 
propane, nitrogen, chemicals, 
steam. 

Equipment is available on a 
rental basis for the occasional 
user, as well as on outright pur- 
chase.—T. D. Wiliamson, Inc., 
P. O. Box 4038, Tulsa 9, Okla. 
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Back-up flange--- ~~ 


Compression cup~~__ 











Compression ring 


Insert ~~~ 


Pipe Flange 


Installs 
tools. 


without special 


Newly developed for the 
chemical processing industry is 
a flange for use with Schedules 
5 and 10 pipe. Only a blank 
flange and the usual bolts are 
needed to compress the assem- 
bly into a finished Van Stone 
type fitting. 

Elements of the complete unit 
are a back-up flange, a compres- 
sion cup, a rubber or Teflon 
O-ring, an insert ring and a 
compression ring. 

To make up, you slip the 
back-up flange over the end of 
the pipe, followed by the com- 
pression cup and O-ring. The 
insert and compression ring as- 
sembly is placed in the proper 
position so it is flush with the 
end of pipe. 

Next, compression cup is 
seated in back-up flange and 
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pulled up over the insert. Final 
seating of insert in compression 
cup is done by drawing the 
parts together with bolts 
against a blank flange. — Star 
Tank & Filter Corp., 875 Edge- 
water Rd., New York 59, N. Y. 
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Impact Fitting 


Assures long life and low 
friction loss. 


Body of the fitting is cast 
from a hard, chrome-iron alloy 
— Ashcolite — which provides 
top wear resistance, long life. 
And the elongated discharge 
end cuts pipe connection eddies 
created by sharp turns thus re- 
ducing friction loss in pneu- 
matic materials handling sys- 
tems. 

A separate, reversible wear- 
back, cast from an especially 
hard alloy (Ni-Hard) is bolted 
to the body via slotted lugs. 
This feature, making easy re- 
placement or reversing of the 
wear-back possible, distributes 
the wear over the fitting. 

Complete line is cast with 
plain ends to simplify installa- 
tion. However adaptors are 
available for connection to 
flanged pipes. Line includes 
45- and 90-deg. elbows and 45- 
deg. lateral fittings in 4, 5, 6, 
and 8 in. sizes. Wear-backs are 
interchangeable with all fittings 
of a given size.—The Allen- 
Sherman-Hoff Co., 259 East 
Lancaster Ave., Wynnewood, 
Pa. 292B 


Globe Valve 


Aimed at high pressure 
needs. 


A new line of bronze globe 
valves, rated at 200 psi. steam 
pressure and at 400 psi. water, 
oil and gas pressure, claims to 
fill the bill for a higher-pres- 
sure, throttling valve. 

Body and bonnet of the valve 
are constructed from S-1 Bronze 
—called the highest-grade valve 
bronze ever formulated. An 
extremely close-grained ma- 
terial it features high density, 
strength, top wear and cor- 
rosion resistance. 

Boosting further the tough- 


ness of this fitting are the 
Brinalloy seats and disks used. 
This material boasts greater 
resistance to wear and corro- 
sion than 1000 Brinell case- 
hardened stainless steel. 

Five years of industry-wide 
throttling-service tests without 
a single failure indicate that 
the combination of these ma- 
terials provide a long-life globe 
valve—Lunkenheimer Co., Cin- 
cinnati, Ohio. 292C 


Centrifugal Pump 


Interchangeable parts make 
one pump into seven. 


Every part except three of a 
new line of seven standard cen- 
trifugal pumps are interchange- 
able. The three parts—impeller, 
casing and back head cradle— 
vary the size and the capacity 
of the seven pumps. A single 
cradle combination assembly 
converts any one of the seven 
pumps to any other one as long 
as two size back head cradles, 
seven casings and seven im- 
pellers are stocked. 

Size and capacity of the line 
range from 1 by 2 in. to 3 by 
4 in. suction and discharge noz- 
zle diameters delivering up to 
600 gpm, against heads of up to 
275 ft. Aimed at general and 
chemical service when a highly 
engineered unit is not required 
the pumps offer minimum spare 
parts inventory and _ storage 
space, low maintenance cost. 
Pumping temperature range is 
from —40 F. to +350 F.—Dean 
Bros. Pumps Inc., 323 W. 10th 
St., Indianapolis, Ind. 292D 
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about any item 

in this department, 
circle its code 
number on the 
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Postcard inside the back cover. 
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F&P Batch Control Saves Dollars 


Here is a simple, dependable method of adding predetermined 
volume of fluids. Volume is automatically measured by an in- 
tegrating flow meter. Here are the benefits to you: 


e No attention required—automatic shut-off 
e Uniform product 

e Saves time and labor 

e Multiple systems for any number of fluids 
e Safe handling of hazardous fluids 

e Batch size easily adjusted 


Write today for Catalog 91-109. 


Fp FISCHER & PORTER 


In Canada: 
166 County Line Road, Hatboro, Pa. | Fischer « Porter (Canada) Ltd. 


Toronto 15, Ont. 





LA 1186 
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NEW PACKAGING & HANDLING EQUIPMENT .. . 


Punch Card Governs Batching 


Punch card actuates electronic controls in weigh batching 
system to select and weigh precise amounts of components. 


A new electronic weigh 
batching system works in con- 
junction with IBM’s punch card 
system. For the first time, it 
is reported, the speed and accu- 
racy of electronics have been 
united with commercially ac- 
ceptable weighing units. 

With the Helco-matic Batch- 
master system, combinations of 
material weights and selections 
are unlimited and can _ be 
changed instantaneously. Where 
repetitive batches are called 
for, the Helco-matic will cycle 
automatically. 

System is fully interlocked 
and meets all existing Federal 
and State specifications. There 
are no limiting features that 
could confine application of the 
system to any particular field. 
> Compact Enclosure — Control 
unit is housed in a compact con- 
sole, no larger than a standard 
filing cabinet. It can be located 
either close to the weighing 
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equipment or at a more remote 
spot. 

The Helco-matic has a con- 
trolled closed circuit that prac- 
tically eliminates the possibility 
of malfunctioning due to vibra- 
tion, moisture or dust. Push- 
buttons are provided for all 
controls so that individual ma- 
terials can be batched manually. 
> Moisture Compensator — A 
moisture compensating feature 
eliminates the problem of com- 
pensating for moisture’ by 
weight. After the operator sets 
moisture content on the control 
dial, the machine automatically 
adjusts proportions of dry ma- 
terial and water to correct for 
a change in moisture content of 
the dry constituent. 

With an eye to easy mainte- 
nance, the designers of Helco- 
matic have grouped all major 
components of the machine on 
individual drawers. These can 
be removed quickly, or mounted 


on panels that swing into posi- 
tion for easy repairing. 

> From Start to Finish—Punch 
card for a given batch is made 
up in standard fashion. Perti- 
nent information regarding 
identification and weights of 
materials are entered on the 
card. These figures are con- 
verted to the necessary perfora- 
tions by a simple key punch 
operation. 

Perforations indicate which 
gates or valves will be opened 
and the amount of material to 
flow through each control point. 
The finished card becomes .a 
permanent record of the opera- 
tion. 

Manufacturer of this equip- 
ment indicates the Helco-matic 
system is well suited to batch- 
ing chemicals, fertilizers, re- 
fractories and food components. 
— The Heltzel Steel Form & 
Iron Co., Warren, Ohio. 294A 


Rotary Feeder 


Built with integral, vari- 
able speed. 


A rotary feeder that in- 
corporates an integral, variable- 
speed drive is reported well 
suited for bulk chemical serv- 
ice. Unit has been well tested 
on the job, including one hand- 
Jing hot, abrasive chemicals 
containing hydrofluoric acid at 
10 psi. 

The variable-speed drives can 
be equipped with speed indi- 
cators and remote controls, if 
needed. 

Two models are available— 
one for +33 psi. and the other 
for pressure to 10 psi. Special 
constructions of the higher- 
pressure model have been made 
for service on material up to 
800 F. 

Available sizes are 4, 6, 8, 10 
and 12 in.—Beaumont Birch 
Co., 1505 Race St., Philadelphia, 
Pa. 294B 


Package Assembly 


Pneumatic unloading for 
small and medium needs. 


A new package assembly of 
a pneumatic unloading system 
makes it possible for medium 
and small size plants to reap 
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Now you can dry gases drier than dry! 





LinDE Molecular Sieves can dry your gases—air, hydro- 
gen, chemical streams—more thoroughly than any other 
commercial adsorbent. They will duplicate laboratory 
performances—in your plant—under normal production 
conditions. 

Even though your gas stream may already be partly 
dried, Molecular Sieves will remove the last traces of 
moisture. Only a small volume of adsorbent is required. 
The same combination of high capacity and low dew- 
point is also obtained at high temperatures, up to 200°F. 

This is SUPER-drying ! Dynamic performance is shown 
in the accompanying graph. This superior performance 
also can be expected at higher relative humidities and 
at other temperatures and pressures. Of particular sig- 
nificance in production is the relative insensitivity of 
Molecular Sieves to incomplete regeneration. 
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DYNAMIC PERFORMANCE 
DRYING AIR AT 10% R. H., 100°F., 760 mm. Hg 
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i INCOMPLETE 
REGENERATION 


COMPLETE 4 
REGENERATION RESIDUAL LOADING ON BED (WT.-%) 








For further information, write for data sheets on “Drying of 
Gases.” Address Dept. CG-6, Linde Air Products Company, A 
Division of Union Carbide and Carbon Corporation, 30 East 42nd 
St., New York 17, N.Y. 
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TRADE-MARK 


MOLECULAR SIEVES 






The term “LINDE” is a registered trade-mark of Union Carbide and Carbon Corp. 
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NEW PACKAGING & HANDLING EQUIPMENT... 


the advantages of pneumatics. 
Named “Airo-Flow” the assem- 
bly consists of a 25 hp. motor, 
a rotary positive displacement 
blower, a cyclone separator, 
blow-through air lock, inlet noz- 
zle, flexible hose and auxiliary 
piping and fittings for a com- 
plete package. 

An unloading rate of six to 
eight tons/hr. of light material 
and 10 to 15 tons/hr. of heavier 
materials is claimed for the 
system. These figures assume a 
vertical lift and horizontal run 
of from 75 to 100 ft. with no 
more than two 90 deg. turns. 
The assembly can be adopted 
for straight line conveying as 
well.—Sprout, Waldron & Co., 
Muncy, Pa. 294C 


Solids Pump 


Fluidizes solids and moves 
them like water. 


Handling a remarkable va- 
riety of solids this Fluidizer 
solids pump moves them with 
the ease of conventional pumps 
moving liquids. Portable and 
easy to install without expen- 
sive plant modifications, the 
unit is commercially pumping 
solids from alfalfa meal to zinc 
oxide. 

Example of the pump in ac- 
tion; with a power consumption 
of three horsepower and a sol- 
ids to air ratio of 125 to 1, flour 
was conveyed through a 1ys in. 
inside diameter tube a distance 
of 25 ft. at the rate of 100 
lb./min. 

Immediate applications for 
the pump are unloading and 
loading of bulk trucks and rail- 
road cars, conveying of material 
from bins to packing opera- 
tions. And all these operations 
are accomplished without dust- 
ing.—Superior Separator Co., 
Hopkins, Minn. 296A 
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Fork Trucks 
Newest type since war. 


A new line of fork trucks fea- 
tures a raft of advanced inno- 
vations corresponding to pro- 
gressive automotive trends. 
Among the improvements; a 
12-v. electrical system, fully au- 
tomatic transmission, emer- 
gency fuel tanks, foam rubber 
seats and automobile type con- 
trols. Touted as exclusive fea- 
tures are the truck’s self-adjust- 
ing brakes, combination of 
lift-tilt controls on the steering 
column and the balanced swing- 
up hood for easy engine main- 
tenance. 

Streamlined through the chas- 
sis the line includes gas models 
with capacities from 2,000 to 
5,000 lbs. And electric and gas 
models with greater capacities 
will be added shortly. The hy- 
draulic system is rated at 2,000 
psi. And the engines have a 
full-load speed of from eight to 
12 miles/hr.—Industrial Truck 
Div., Clark Equipment Co., Bat- 
tle Creek, Mich. 296B 


Portable Platform 


Loads rail cars in limited 
space. 


When this portable mag- 
nesium platform is used in con- 
junction with the manufac- 
turer’s yard ramp, loading of 
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railroad cars can be accom- 
plished in very limited track- 
side space. Ordinarily, the 
yard ramp is positioned at the 
car door opening when the side 
space is sufficient. Otherwise 
the ramp is attached to this 
new platform parallel to the 
track and the loading truck 
rides up it to the platform 
where it loads the rail car. 
The platform is 96 by 96 in. 
and weighs about 772 lb. It is 
positioned easily by a fork 
truck. Platforms’ capacities 
range from 6,000 to 16,000 Ib. 
Adjustable height legs for easy 
leveling and _ safety curbs 
around its deck mark desirable 
features of the platform.—Mag- 
nesium Co. of America, East 
Chicago, Ind. 296C 


Front End Loader 


Large capacity for confined 
areas. 


A front-end loader, the TL-11 
Tracto-Loader, has been intro- 
duced to the bulk handling 
market. Machine has 1% yd. 
capacity, can operate in con- 
fined areas. 

Loader has front-wheel drive 
for good traction and is equip- 
ped with rear-wheel power 
steering. Choice of power is 
either a 63 hp., 4-cylinder gaso- 
line engine or a 77 hp., 6-cylin- 
der diesel engine.—Tractomo- 
tive Corp., Deerfield, Ill. 296D 


Equipment Cost Indexes 


Industry 
Avg. of all 
Process Industries 


@woc 


Cement mfg. 
Chemical 
Clay products 
Ee ee eee 
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Poser mes... . ss. +: 
Petroleum ind. 
Rubber ind. 

Process ind. avg... 


Related Industries 
Elec. power equip. ... 
Mining, milling 
Refrigerating 
Steam power 
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Compiled quarterly by Marshall and Ste- 
vens, Inc. of Ill., Chicago, for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
124-6 for method of obtaining index numbers; 
March 1956, pp. 194-5 for annual averages 
since 1913. 
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low on Stream! 


Now with 100% increased capacity we’re better-than-ever 
_ €quipped to meet the demands of quality-minded aniline users. 


NATIONAL ANILINE DIVI : Produced by National Aniline’s new, continuous-hydrogenation 
ALLIED CHEMICAL & DYE & ORPORA fee. _ process, Moundsville Aniline exceeds A.C.S. specifications 
40 RECTOR STREET, NEW YORK 6 m : for CP. Aniline, sets a new standard of quality. It is water white 
eas ‘and extremely pure. Automatic instrumentation assures 

Portiand, Ore. Greensboro Philadelphia absolute uniformity. 

Los Angeles Columbus, Ga. New Orleans | et 

Shipments are made by rail, truck or inland waterway from 
our strategic location on the Ohio River, just south of 

gi 
Wheeling, W. Va. We will be pleased to furnish samples, 

P 


specifications, price and delivery quotations. 





NEW PROCESSING EQUIPMENT .. . 


Filter Housing 


For one-man, speedy cart- 
ridge replacement. 


Containing micronic, full-flow 
filter cartridges these newly 
engineered filter housings are 
aimed specifically at process 
liquids and high-capacity lube 
systems on engines and ma- 
chinery. The long-effective-life 
cartridges are easily replaced 
by one operator and the entire 
unit is maintained with equal 
ease. By simply dropping the 
swing bolts the cover can be 
set aside with a handle and the 
cartridge changed. 

Largest in the series is the 
filter housing measuring 23 ft. 
across the flanges and 43 ft. 
high. This unit handies 500 
gpm. of clarified liquid with a 
pressure drop of 2 psi. giving 
25 micron filtration. The small- 
est unit measures 2 ft. by 32 ft. 
and handles 80 gpm. flow under 
the same conditions.—Cuno En- 
gineering Corp., Meriden, Conn. 
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Liquid-Feed Blender 


Liquids and solids mix 
swiftly in single operation. 


A single operation is all that 
this new liquid-feed blender re- 
quires to blend swiftly liquid 
and dry materials. This modi- 
fication is designed as an inte- 
gral part of the p-k twin-shell 
blender. Mating a wide variety 
of, until now, unblendable liq- 
uid-solid mixtures this unit 
should find plenty of uses in 
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the plastic, chemical and food 
processing industries. 

An improved intensifier bar 
revolves inside a standard twin- 
shell blender. Liquid droplets, 
flowing from a hollow feeder 
tube, fly from the edge of a re- 
volving disk to give an effective 
dispersion with the dry mate- 
rial. The unit makes it possible, 
perhaps for the first time, to 
feed the liquid into the dry 
materials evenly during the 
blending operation.—The Pat- 
terson-Kelley Co., Inc., East 
Stroudsburg, Pa. 298B 


Magnetie Separators 


Lab scale reproduces com- 
mercial size operation. 


Separation of dry, granular, 
weakly magnetic materials from 
non-magnetic materials can now 
be accomplished efficiently on 
the laboratory scale with this 
high intensity magnetic sepa- 
rator. The unit will find use in 
the purification of silica sand, 
borax, feldspar and other sim- 
ilar products. 

Material flows onto a highly 
magnetized revolving rotor. The 
magnetic particles cling to the 
rotor longer than do the non- 
magnetic to accomplish the 
separation. Carefully located 
knife-edge dividers facilitate 
the operation. 

Rotor is mounted on extra- 
heavy ball-bearing pillows. The 
motor drives the rotor through 
a variable-speed drive adjust- 
able from about 80 to 300 rpm. 
An electromagnetic coil with 
rheostat control produces the 
magnetic circuit—Exolon Co., 
951 East Niagara St., Tona- 
wanda, N. Y. 298C 


Heated Sereen 
Unsticks sticky stuff. 


This heated screen handles 
damp and sticky materials with- 
out blinding or fouling during 
the screening operation. Clay- 
handling, agricultural lime pro- 
duction and other chemical 
process industries will benefit 
by this development. Current 
is supplied from a specially de- 
signed dust-tight voltage trans- 
former. 

The screen has 35 sq. ft. of 
available screening area con- 
structed from stainless or car- 
bon steel. Fully balanced, the 
assembly provides a _ positive 
high-speed action over the en- 
tire deck surface. — Simplicity 
Engineering Co., Durand, Mich. 
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Chemical Tanks 


Molded from single, un- 
breakable piece of plastic. 


A new line of chemical tanks 
are molded in one continuous 
piece from non-breakable poly- 
ethylene. Consequently, seams, 
welds and joints are eliminated 
from the tank structure. Danger 
of leaks and corrosion is sub- 
stantially reduced. 

Ranging in sizes from 5 to 
160 gal. the line has a multitude 
of applications. The plastic’s 
extreme resistance to caustics, 
acids, and even hydrofluoric 
acid recommends the tanks for 
mixing, storage, compounding 
and processing of foods, phar- 
maceuticals, salts, water soften- 
ers and cleaning or plating of 
metals. 

Even the largest of the tanks 
are completely self-supporting. 
Cylindrical, cubical and rectan- 
gular shapes with covers, at 
comparatively low costs, are 
available-——Delaware Barrel & 
Drum Co., Inc., P. O. Box 1648, 
Wilmington, Del. 298E 
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How two-tubes-in-one can help 
you solve complex corrosion problems 


Devens Duplex Heat Exchanger 

Tubes are for two types of serv- 
ice—where the corroding characteris- 
tics of fluids inside and outside the 
tube are best met with different metals 
or alloys—where internal or external 
pressures, or the pressure-temperature 
combinations, are too great for a non- 
ferrous tube alone. In the latter case, 
an Anaconda copper alloy with the 
required corrosion resistance is placed 
outside or inside a steel tube —and 
the pair is drawn together. The fin- 
ished Duplex Tube has the chemical 
properties required for the more cor- 
rosive fluid handled—plus the needed 
strength. 


Edited by James T. Kemp, Metallurgical Engineer 


TWO SEPARATE CORROSION PROBLEMS. 
A Duplex Tube of steel with copper or 
a copper alloy inside is used, for 
example, in exchangers or condensers 
handling water in the tubes and 
ammonia or a fluid with appreciable 
amounts of ammonia in the shell. Moist 
ammonia attacks copper and all of its 
alloys, and may cause stress-corrosion 
cracking. Stresses may be due to applied 
loads or may be residual from cold 
working of the metal. Steel, however, is 
not susceptible to such action by ammo- 
nia. Thus the nonferrous tube is shielded 
and can perform its normal function of 
giving long service life and efficient 
heat transfer on the “water side.” 
Other combinations of coolant—or 
heating fluid—and “stream” are found 
in petroleum refineries and chemical 
plants, in which differing properties 
are required inside and outside an 
exchanger tube. Here two nonferrous 
metals may be combined—a Cupro 
Nickel and Admiralty, for example. 


HEAT TRANSFER. Duplex Tubes have 
thermal transfer characteristics some- 
where between those of the two metals 
used. Each face of the tube has the 
receptivity-emissivity of its metal. The 


metal-to-metal interface is so intimate 
it offers little resistance to heat flow. 
FerruLES. Duplex. Tubes can be sup- 
plied with ferrules of the same compo- 
sition as the inner tube (see upper 
illustration), replacing a short section 
cut from the end of the outer tube. 
This ferrule prevents excess corrosion 
of the ends exposed in the exchanger 
channel. The ferrule should be long 
enough to be securely rolled in when 
the Duplex Tube is expanded into the 
tube sheet. 

TECHNICAL ASSISTANCE. The American 
Brass Company’s metallurgical 
engineers and its sales representatives 
throughout the country are available 
to help you in the selection of the 
Anaconda Condenser Tubes to meet 
your problems. Write: Technical 
Department, The American Brass 
Company, Waterbury 20, Conn. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. 5678 


ANACONDA’ 


Tubes and Piates 
for Condensers 
and Heat Exchangers 





PHYSICAL PROPERTIES OF ANACONDA CONDENSER TUBES* 





Tensile 
Strength, 
ALLOY psi 


Yield Strength at 
5% El i Rockwell 





“Under Load, 


Average 
Coefficient of 
Linear Thermal 

Expansion per °F, 
(77-572 F.) 


Thermal 
Conductivity, 
B.T.U./Sq. Ft./ 

In./Hr./°F. at 68° F. 


Density, 
Lb. 





Arsenical Admiralty-439 
Ambraloy-927 
Ambraloy-901 
Cupro Nickel, 30%-702 
Cupro-Nickel, 10%-755 
Light Annealed 
Light Drawn 
Red Brass-24 
Ambronze-421 
Phosphorized Arsenical Copper-108 
Light Drawn 
Hard Drawn 


Phosphorized Copper-103 
Light Drawn 
Hard Drawn 


46,000 


40,000 
54,000 


40,000 
54,000 








22,000 


22,000 
57,000 
15,000 


20,000 


35,000 
50,000 


35,000 
50,000 











.0000112 


-0000090 
.0000093 
.0000104 
0000102 


-0000098 


0000098 

















Note: The above values are approximate and should not be used for specification purposes. *Light annealed except as noted. 
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NEW ELECTRICAL & MECHANICAL EQUIPMENT. .. 


Germanium Rectifier 
Offers flexible application. 


This new 50 kw. heavy duty 
germanium rectifier is fur- 
nished in a floor standing cab- 
inet for space saving compact- 
ness. Since it may be connected 
either in parallel or series, or 
parallel and series it is suitable 
for numerous applications. In 
these combinations it can pro- 
vide various direct current volt- 
ages and amperages exceeding 
those of a single unit. 

At 400 amp. a single recti- 
fier’s d.c. output is from 115 to 
125 v. and at 800 amp. is 62.5 v. 
The over-all dimensions of the 
compact 1,200 Ib. cabinet are 
34 in. wide, 30 in. deep and 52 
in. high. The rectifier is forced 
air cooled. — Perkin Engineer- 
ing Corp., 345 Kansas St., El 
Segundo, Calif. 300A 


Right-Angle Gear Drive 


Line growing bigger and 
better. 


This line of right-angle gear 
drives has been expanded to in- 
clude units ranging up to 150 
hp. And in extending in the op- 
posite direction it has spawned 
an eleven horsepower baby. 

Universally adaptable to any 
vertical turbine pump driven by 
gas, gasoline or diesel engine 
the drives are available in a 
wide selection of gear ratios 
and speeds. Permitting integral 
mounting of the pump shaft the 
gear drive assures high effici- 
ency and precise adjustment of 
pump impellers. A reverse pro- 
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tection clutch prevents pump 
and drive damage if the engine 
should accidentally reverse it- 
self. 

Heat-treated castings remove 
internal stresses, prevent dis- 
tortion. Weatherproof construc- 
tion of the drive protects 
against dust and rain. A com- 
plete oil system provides total 
lubrication. — U. S. Electrical 
Motors Inc., Box 2058, Terminal 
Annex, Los Angeles 54, Calif. 

300B 
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Synchronous Motor 


A hybrid, it revs up as in- 
duction motor, then rises 
to synchronous speed. 


Combining design features of 
induction and synchronous mo- 
tors this hybrid Synduction 
motor provides advantages of 
both. It answers the need for 
a constant speed motor (a syn- 
chronous motor characteristic) 
in sizes below 40 hp. with low 
first cost, rugged mechanical 
construction and simplicity of 
maintenance (induction motor 
characteristics). 

Motor is built on a standard 
induction motor frame and en- 
closure using a simple die-cast 
rotor. Result: It requires no 
brushes, slip rings or windings 
on the rotor, no separate source 
of d.c. excitation or special 
starting equipment. 

Motor starts and accelerates 
almost exactly as an ordinary 
induction motor. The rotor is 
accelerated to a speed just 
below synchronism. If the load 
inertia is within design limits 
the motor speed quickly rises 
to synchronous speed. 

Available in ratings from } 
to 40 hp. the manufacturer ex- 
pects to tailor each unit to its 
particular job. Frequencies of 
from 10 to 300 cycles are avail- 
able with speeds to more than 
10,000 rpm. — Allis-Chalmers 
Mfg. Co., Milwaukee 1, Wis. 300C 


Panel Conduit 


Designed to reduce wiring 
time. 


A new type control-panel 
conduit features an exclusive 
slot design to reduce wiring 
time to a minimum. 

Wires can be inserted or re- 
moved from the conduit merely 
by snapping in or out of the 
slot. Design permits lugs to be 
attached before wire is inserted 
and allows the wire to be re- 
moved with lugs attached. 

A new fastener holds both 
duct and cover to prevent either 
from slipping. Although it is 
an internal nut and bolt ar- 
rangement, it does not interfere 
with insertion of the wire.— 
Panduit Co., 10132 South Wash- 
tenaw Ave., Chicago 43, Ill. 
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Explosion-Proof Motors 


Aimed at three top hazards. 


A complete line of explosion- 
proof motors meet underwrit- 
ers’ requirements for the three 
commonest hazard locations; 
gaseous, explosive dust and ex- 
plosive grain dust. This means 
that the motors will not trigger 
destruction in gasoline refiner- 
ies, paint and varnish plants, 
dry cleaning plants etc. 

Specially treated, dipped and 
baked the motors resist mois- 
ture, dust and corrosive atmos- 
phere. An extra-long flame path 
at the bracket fits and shaft hub 
chokes out flames before they 
can reach and explode the at- 
mosphere. The motor is pro- 
vided with a spark-proof alumi- 
num fan as well. 

The motors are available in 
gear, standard and variable 
speed models.—Sterling Electric 
Motors, Inc., 5401 Telegraph 
Rd., Los Angeles 22, Calif. 300E 
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|NEW! 


MOST UNIVERSALLY ADAPTA 
VALVE POSITIONER ON THE MARKET! 


..-the Foxboro Type C 
VERNIER VALVACTOR* 


Unique Flexibility Easily reversible in 
seconds. Sequencing by two simple 
adjustments. 


Super Response Full air-pressure output 
to diaphragm motor on signal air-pressure 
change as small as ¥2 of 1% of signal span. 


Extra Speed New, high capacity relay 
provides high speed positioning action. 


Positive Positioning Direct, motion- 
balance feed-back assures instantaneous, 
pin-point positioning. 


Now there's a positive-action, super- 
precision valve positioner that you can 
easily adapt to any diaphragm motor 
application — without exchange of parts! 
It's the Foxboro Type C Vernier Valvactor 
with unique motion-feedback. 

The Type C Valvactor has a master 
setting disc which provides easy change 
of action as required by the control 
system, as well as easy reversal of 
Valvactor action for air-to-open or 
air-to-close control valves. Adjusting 
for limited stem travel is equally simple 
... sequencing of several valves is a cinch! 

The Valvactor is the ideal solution to 
such problems as stem friction, plug 
friction, valve motor and transmission 

line lag, and extreme process line 
Ff xX B RO pressure changes. And it requires prac- 
tically no maintenance! Available 
REG. U.S PAT OFF with 3-gauge and by-pass manifold, or 
VALVE POSITIONERS _ plain manifold. Write for full details. 
The Foxboro Company, 366 Neponset Ave., 
Foxboro, Mass., U.S.A. 


*Trademark of a precision valve positioner made by The Foxboro Co. 
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NEW INSTRUMENTS & CONTROLS... 


Inertial Mass Flowmeter 


Gets the information by 
“weighing”. 


Density, temperature or vis- 
cosity of the liquid or gas flow- 
ing through this inertial mass 
flowmeter need not be known in 
order to get the mass rate 
reading. 

A known, constant-angular 
velocity is imparted to the fluid 
by the meter. Deflection of a 
calibrated spring, proportional 
to the torque required to stop 
the rotation, is sensed by a sig- 
nal generator. The true mass 
flow rate, proportional to the 
signal generator voltage, is dis- 
played on a dial indicator or 
directed to a digital counter or 
totalizer. 

Speed of the constant-speed 
drive of this unit is independent 
of temperatures, applied volt- 
age and frequency which en- 
hances the accuracy of the me- 
ter.—Inertial Instrument, Inc., 
2029 Broadway, Santa Monica, 
Calif. 302A 


Diaphragm Manometer 


Links to recording and con- 
trolling instruments. 


Intended primarily to actuate 
various controlling, recording 
and indicating instruments this 
diaphragm manometer meas- 
ures vacuum, pressure and dif- 
ferential pressure. Only limi- 
tation; that the range does not 
exceed four inches of water and 
static pressure is not over 5 
psig. 

Fabricated for rugged and 
reliable service the large con- 
voluted diaphragm is of Type 
302 stainless steel fitted in an 
aluminum housing. A zero ad- 
justment is accessible within 
the case and compensatory fea- 
tures are included for ambient 
temperatures of 50 F.—Taylor 
Instrument Co., Rochester 1, 
oe € 302B 
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Potentiometer-Recorder 


Serves myriad of functions, 
is totally self-contained. 


Touting maximum accuracy 
this new electronic null-bal- 
ancing potentiometer-recorder 
measures, indicates, controls 
and records temperature, speed, 
strain, pH, and other quanti- 
ties that can be resolved into 
electrical signals. 

Completely self-contained ex- 
cept for the external sensing 
element, the recorder’s most 
important application seems to 
be measurement and control of 
pyrometric-range temperatures. 
A simply operated instrument 
it. is designed for minimum 
maintenance. 

An outer door swings open 
180 degrees to permit close ex- 
amination of the chart. A wide 
selection of scale ranges is 
available and the instrument 
can be converted easily to any 
of them. The amplifier chassis 
uses plug-in readily available 
standard electronic tubes and 
components. — Wheelco Instru- 
ments Div., Barber-Colman Co., 
Rockford, Il. 302C 


Data Reduction 


System exclusively for in- 
dustrial use. 


First unit of the new Beck- 
man Data Handling System will 
be installed in Esso’s Baton 
Rouge, La. pilot-plant refinery. 

System will take electrical 
input signals from 50 sensing 
instruments and convert them 
to digital form for reproduction 
on paper tape, punched cards 
or automatic typewriter. Sys- 


tem can be expanded to handle 
as many as 1,000 input signals. 

This system can log all input 
signals within a minute. Gen- 
erally, however, it logs them 
once an hour. In between read- 
outs it continues to scan. 

When an off-standard condi- 
tion occurs, an alarm signal is 
given and the existing condi- 
tions are printed out. 

A programming “pinboard” 
eliminates potentiometers and 
dial twiddling. Also, there’s a 
grouping board which groups 
various inputs having the same 
program.—Beckman Div., Beck- 
man Instruments, Inc., Fuller- 
ton, Calif. 302D 


Pneumatie Level Control 


For gas operated switching 
systems. 


Designed for tank switching 
systems where gas or air pres- 
sure is the operating medium 
this pneumatic level control is 
available in two models. One 
trips the switch at high levels, 
the other at both high and low 
levels. 

Float level of the tank gage 
positions a cam that triggers 
the unit. The cam can be ad- 
justed to ectivate the switch at 
any level within a range of 24 
ft. float level. This dimension 
is equivalent to 270 degrees of 
cam rotation. Adjustment of 
the cam is made by a vernier 
screw. 

Both models of the level con- 
trol mount on any type of auto- 
matic tank gages powered by a 
motor. And by means of an 
adapter kit these level controls 
can be used with tape-reading 
and high-pressure gages.—The 
Vapor Recovery Systems Co., 
2820 North Alameda St., Comp- 
ton, Calif. 302E 
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Baker-developed PLATINUM CATALYSTS pro- 
vide maximum activity —higher yields at 
temperatures and pressures generally lower 
than required by base metals and oxides. 
PLATINUM will not contaminate or color 
your product. In large scale operations, 
where the PLATINUM is recovered and used 
over and over again, Catalyst cost is a frac- 
tion of a penny per pound. 

Baker Catalyst plants are the world’s 
largest and most modern; backed up by a 


Literature on 

Platinum Metals 
Catalysts 

is available and 

will be sent 

at once, upon request. 


research staff having many years of experi- 
ence in catalyst development with PLAtI- 
NUM, PALLADIUM, RHODIUM, and RUTHE- 
NIUM. 

The Baker Research Laboratory, is avail- 
able for consultation with regard to process 
development, catalyst forms, process con- 
ditions. We will be very pleased to have a 


representative call at your convenience — 
ie Pa 


in full confidence of course. 


BAKER 


& COMPANY, INC. 


a V/VAAY A) 


NEWARK, 


N. J. 


ENGEL FTMAPRIT 11S TRL eS 


HUB OF 


Tamer SNE MRM METALS 
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NEW MAINTENANCE TOOLS & SUPPLIES ... 


Borescope 


Peers into large cavities 
to inspect without disman- 
tling. 


This optical instrument per- 
mits inspection of fabricated 
assemblies both during manu- 
facture and while they are in 
service. Expensive dismantling 
costs are thus avoided when 
rivets, cracks, internal corro- 
sion and other defects need to 
be examined. Ranging in size 
from 3 in. to ? in. in diameter 
and from 20 in. to 72 ft. in 
length borescopes see into a 
wide variety of cavities such as 
cylinders, tubes, boilers etc. 

High quality optical system 
permits examination without 
distortion. Detachable viewing 
heads afford a variety of obser- 
vation angles such as forward, 
rear, lateral, oblique and wide 
angle. Accessory photographic 
attachments are available for 
taking photographs of areas 
under observation for closer 
and more leisurely study. — 
Kollmorgen Optical Corp., 30 
Church St., New York 7, N. Y. 
7 304A 


Fiber Rope 


Scorns extreme tempera- 
tures, is light and resilient. 


Fiberfrax ceramic fiber has 
been spun into a lightweight, 
resilient rope that resists heat 
as high as 2,300 F. An alumi- 
num silicate material, 30 ft. of 
4 in. dia. weighs in at one pound 
—50% lighter than the other 
top heat-resistant rope material, 
asbestos. 

The rope’s high resiliency 
combined with its heat resistant 


304 


property suits it for expansion 
joint packings, insulator wrap- 
ping and high temperature 
caulking, gaskets and seals. 
Chemically inert the rope. is 
unaffected by most furnace at- 
mospheres including hydrogen. 
Woven in three-strand form, 
15% of the braid consists of 
carrier-type fiber. Ultimately 
the rope will be produced in 
diameters. ranging from } in. 
to 2 in. and in maximum lengths 
of 800 ft.—The Carborundum 
Co., Niagara Falls, N. Y. 304B 


Mierofilm Seanner 


Handy and speedy, it fits 
into pocket. 


A midget model microfilm 
scanner is designed for rapid 
reading of aperture cards either 
in jackets or unmounted. Sec- 
tions of engineering drawings 
as well can be studied closely 
with it. 

Cards are simply slipped into 
the slot under the optical lens 
and viewed against a white 


_ background in: ordinary light. 
Affording four-times magnifica- 


tion, unit scans entire areas of 
films by shifting across the op- 
tical area. 

Weighing only 5 oz. this hand- 
size scanner has a lens diameter 
of 4 in. and its over-all dimen- 
sions are 23 in. wide, 12 in. 
thick and 5 in. long.—Filmsort 
Div., Dexter Folder Co., Pearl 
River, N. Y. 304C 


Insert Rings 


Improve arc-welded sur- 


faces. 


Use of these insert rings of- 
fers various advantages to 
inert-gas tungsten-arc welding 
operations. On piping of over 
#-in. wall thickness the rings 
assist in obtaining uniform and 
smooth root-pass welds. On thin 
wall piping they improve the 
weld contour. 

They often eliminate the need 
for a filler metal and require 
less weld passes for successful 
welding. Result is a cut in costs 
with a superior welded surface 
both in appearance and resist- 
ance to intergranular corrosion. 

The consumable insert rings 


are available for all standard 
and special pipe and tube size 
diameters of 14 in. and larger. 
Mild steel, alloy steels and 
stainless steel are among the 
materials used for fabricating 
the inserts.—Industrial Piping 
Div., Grinnell Co., Inc., Provi- 
dence, R. I. 304D 


Pipe Tool 


Pipe clamp and patch beats 
thumb in leak. 


Accurately shaped steel 
patches with neoprene or as- 
bestos gaskets are clamped into 
skin-tight seals directly over 
pipe breaks to repair leaks. 
Flow through pipe need not be 
cut-off to accomplish the repair. 

Two styles of pipe clamps are 
marketed and materials other 
than the steel can be ordered 
for the patch. Saddle type 
clamps, in four sizes, are in- 
tended for 6-in. dia. pipes and 
under. Chain type clamps are 
available in all sizes for every 
pipe diameter greater than six 
inches. 

Claimed to seal leaks up to 
6,000 psi. patch can be welded 
for permanence at a convenient 
time. Without welding it rep- 
resents an effective stop-gap 
measure for emergency leaks. 
One man can ordinarily effect 
the repair in 30 sec.—Atlas In- 
dustries, Inc., P. O. Box 8152, 
Houston, Tex. 304E 





For More Information... 


about any item 

in this department, 
circle its code 
number on the 
Reader Service 


Postcard inside the back cover. 
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Stainless Steel Con- 
struction makes clean- 
ing easy ...is corrosion 
resistant 


Large Screening Ca- 
pacity. Self-contained 
unit provides as much as 
35 square feet of screen- 
ing area in 16 square feet 
eee are 
ion exposes p 
all of screen cloth. 


Wide Sizing Range 
permits handling of prod- 
uct sizes from 4 to 200 
mesh. 


Extra Cooling Surface 
of rib-type motor elimi- 
nates insulation burnouts 
under normal operating 
conditions. 


Simplified Disman- 
tling. Vertically locked 
deck arrangement elimi- 
nates need for enclosure. 
External tie rods facili- 
tate fast removal of decks. 


No hard-to-clean 
Nooks and Corners. 


Dust-Tight — wide vari- 
ety of installation-proved 
materials available for 
compression -type 


Two, Three, Four Sep- 
arations ... one outlet 
for each different size 
oe Collars and ea 
ustable changes provi 
tor quick pare 36 of 
flexible outlet tubes. 


Full Freedom of Gyra- 
tory Motion made pos- 
sible by universal-type 
stabilizers. No lubrication 
needed. 


Low Power Require- Quiet, Vibrationless Product Quality Pro- Secure, Vibrationless 
ments. A 1-hp motor Operation assured by tected. Gentle motion Foundation provided by 
drives unit of three or dynamically balanced minimizes disintegration sturdy, all-welded steel 
four decks. mechanism. of foreign particles. base. 


- 


You Get MORE When You Specify ALLIS-CHALMERS 


Top efficiency in screening . . . maximum Your Allis-Chalmers representative will be 
capacity .. . profit-insuring quality control glad to tell you more about this newest and 
... quick ’n’ easy sanitation .. . simplified finest of gyratory screens. Call him. Or write 
maintenance . . . economical operation — all for descriptive Bulletin 07B8446. Allis-Chal- 
these important advantages are yours when mers, Industrial Equipment Division, Mil- 
you specify Allis-Chalmers. waukee 1, Wisconsin. 


ALLIS-CHALMERS 
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Bronze + Aluminum + Monel + Stainless Steel » Semi-Steel 


MY AMLOK Tt 
uick couplers 


- ager 


Make field repairs quickly with 
this simple attachment of hose to 
KAMLOK shank type adaptor and 
coupler by using hose clamps. Leak- 
proof light weight easy to alelalel i= 


ALL KAMLOKS COUPLE AND UNCOUPLE 
INSTANTLY REGARDLESS OF HOOK-UP 


) 


i 
% 


anahel git Sones .\ 


JORDAN CORPORATION 


of PORN 
1£ ROA NCINNA ; 
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E OF THE HAZARDS of equipment corrosion 
Oi: the resulting contamination of the product 
being processed. In such critical cases KEL-F 
fluorocarbon plastic offers a practical solution by 
providing a barrier between corrosive process 
stream and processing equipment. 

Molded and fabricated valve linings, gaskets, 
ring seals, piping, and tubing of KEL-F plastic 
and laminated lined tanks, vessels, and reactors 
protect equipment against corrosion ... prevent 
product contamination. 


A UNIQUE PLASTIC 


KEL-F plastic is virtually inert to all chemical 
attack—including mineral acids, oxidizing agents, 
and strong caustics. Its anti-adhesive property is 
an advantage in maintaining clean, unclogged 
lines and equipment. 

A dense, tough thermoplastic, KEL-F plastic has 
outstanding physical properties: high compression 
strength, resistance to heat and cold, low moisture 
absorption. Supplied as a molding material, it can 
be readily molded by injection, transfer, or extru- 
sion. Qualified fabricators are now producing pip- 
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PRODUCT CONTAMINATION 


EQUIPMENT CORROSION 


ing and fittings, tubing, sheets, plastic laminates, 
rods and film of KEL-F plastic. 


KEL-F Plastic Dispersions Available 
Kellogg also supplies KEL-F plastic dispersions 
for coating equipment where size or construction 
makes molded plastic impractical. The resultant 
coating is tough and adherent—with all the out- 
standing properties of the molded plastic. If you 
do not maintain a coating department, we can put 
you in touch with experienced applicators. 

Why not take up your specific corrosion problem with 
one of our chemical engineers. He'll show you how 
KEL-F Plastic or KEL-F Dispersions may be just the 
solution. Write us today. 


THE M. W. KELLOGG COMPANY 


SUBSIDIARY OF PULLMAN INCORPORATED 


Chemical Manufacturing Division 
P. O. Box 469, Jersey City 3, N. J. 


@® KEL-F is the registered trademark of 
The M. W. Kellogg Company for its fluorocarbon products. 
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CPI Has Lots of Ready Cash 


William FB. Chartener, McGraw-Hill Dept. of Economics 


Benefits from the fast tax 
write-offs adopted during the 
Korean War are tapering off for 
the chemical process industries, 
as they are for industry in gen- 
eral. This program has provided 
incentive for the construction of 
nearly $35 billion (all-industry) 
in defense and defense-related 
facilities—already in place or 
planned. 

One might surmise—and many 
have—that with the tightening 
up on certificates of necessity 
last summer by the government, 
industry might be strapped for 
cash, feel less bullish about ex- 
pansion. 

Apparently such fears were 
groundless, for here is what is 
happening as fast amortization’s 
influence wanes: 

eIndustry’s aggressive 
building plans for this year and 
next (see next month’s CE story 
on capital spending in the chemi- 
cal process industries) are ample 
evidence that the gradual ter- 
mination of five-year write-offs 


is not cramping expansion pro- 
grams. 

eInstead of “drying up” as 
rapid amortization fades, the 
supply of available capital is 
waxing strongly in an invitation 
to invest. 

¢In fact, the only important 
effect has been to make capital 
expenditure decisions more fully 
reflect management’s judgment 
of specific profit opportunities. 
And there seem to be enough of 
these opportunities to make the 
added stimulus of emergency 
amortization unnecessary except 
in a few extreme cases. 
> What’s in a Certificate?7—The 
attraction of the certificates of 
necessity carrying the fast tax 
write-off privileges is that in- 
vestment in new plants and 
equipment can be completely 
amortized in five years rather 
than throughout the full useful 
life of the facilities. This means 
a larger deduction from taxable 
income for the company during 
the five years (though its tax 





‘'s2 ‘53 '54 ‘55 
. and retained profits soar so... 














Billions of Dollors 

















‘53 ‘54 ‘5S 
Total available cash 


liabilities can rise later on) and, 
hence, a faster return of cash to 
reduce debt, pay dividends or in- 
vest in more new plants and 
equipment. 

This faster cash flow gener- 
ated by accelerated amortization 
makes many companies more 
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Welding Copper 


‘Inert gas shielded metal arc welding of 


: 
£ 
I 


ia, Bam 





new copper shell for rebuilt tower. 


ihe 


SAVES 38% in niaterials and labor for joining 


Some time ago, the Tennessee Eastman Company, Kings- 
port, Tennessee, a Revere customer, began to rebuild some 
of its copper stills or fractioning towers, which previously 
would have been silver-brazed. Revere’s welding special- 
ists were called in to see whether or not welding would be 
superior. Demonstrations were made to Tennessee Eastman 
engineers and shop personnel, with the result that welding 
was adopted. Actual experience in the shop shows a saving 
of 38% in materials and labor for joining, and a better job 
in every way. The welding method used is the inert gas 
shielded metal arc process. 

Reconstruction of the towers was made to reduce the 
number of flanges. At the same time Tennessee Eastman 
changed from the flange joint tray construction to the 
inserted tray type and incidentally, reduced the number of 
gaskets with their accompanying maintenance problems. 
The trays are salvaged by shearing off the bolt hole circle 
and folding up the edges. The towers are some 45‘ high, 
6’ to 10’ in diameter, with a tray or bubble cap plate at 


BUBBLE CAP PLATES 














Section through old tower, showing bubble cap 
plates held in bolted flange. 
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specified intervals. Tennessee Eastman plans to rebuilt sev- 
eral towers a year in this economical way. 

It will pay you as it did Tennessee Eastman to look into 
welding as a modern method of joining copper. Remember 
Revere is fully experienced in the most modern and efficient 
methods, and will collaborate with you on their application. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
. . os 
Mills: Baltimore, Md.; Chicago and Clinton, I1l.; Detroit, Mich.; 


Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 

















\ 
— 


Section through new welded tower. Bubble cap plotes 
have had bolt holes sheared off, edges turned up. 
They ore held in place by spacer rods. 
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ECONOMICS... 


willing to put their money into 
facilities where the long-term 
risks are great. Fast amortiza- 
tion also makes it easier for 
them to obtain outside financing. 

Chemical industries are among 
those most favored in the award 
of certificates of necessity. Ac- 
cording to the latest annual re- 
port of the Office of Defense Mo- 
bilization, the value of facilities 
authorized under certificates 
amounts to over $6 billion in the 
chemicals and allied products, 
petroleum and coal products, and 
pulp, paper and board mills cate- 
gories. 
> Cash Return: Fast But Small 
—While the value of chemical 
processing facilities being built 
under these certificates is im- 
posing, the annual cash return 
through tax savings—or post- 
ponements, to be technically ac- 
curate—has been small. 

From 1952 through 1955 the 
total tax deductions for emer- 
gency amortization in the process 
industries — chemicals, paper, 
petroleum refining, rubber and 
stone, clay and glass—came to 
just under $1 billion. What’s 
more, deductions for emergency 
amortization have been growing 
by smaller amounts each year, 
should be at or near the peak 
now. 

Meanwhile, regular deprecia- 
tion and depletion allowances 
have been climbing fast and ac- 
counted for $9.75 billion in the 
same four years—nearly ten 
times as much as the total for 
fast tax write-offs. 
> Not All Fast, Either—Ordi- 
narily only part—about 60%, on 
the average, of the value of each 
approved project—of the total 
investment carried under certifi- 
cates of necessity has been eli- 
gible for fast amortization. The 
rest must be treated as any other 
capital item in deducting de- 
preciation for tax purposes. 
> Regular Write-Offs Speeded— 
Actually, the new depreciation 
formulas authorized in the 1954 
tax law offer fast depreciation 
privileges. Applicable to all new 
facilities, the new formulas can 
be almost as attractive as the 
certificates of necessity which 
are limited to defense-related 
projects. 

The double-declining balance 
method permits depreciation of 
approximately two-thirds of to- 
tal cost in the first half of a 
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eg tk 
Jon. Mar. Moy July Sept. Nov. 


Consumption by Industries 


Jan. Feb. 
(Final) (Est.) 
Coal products....... 
Explosives 
Fertilizer 


facility’s useful life. The sum- 
of-the-years’-digits method runs 
close to three-fourths of cost in 
the first half of a facility’s use- 
ful life. 

And remember that the five 
year amortization authorized by 
certificates of necessity per- 
mit 100% write-offs of only the 
approved portion in five years, a 
portion which usually covers 
60% of total cost. 
> Healthy Profits Help— An- 
other factor eased the transition 
from five-year amortization for 
those companies which had come 
to rely on the certificates in de- 
ciding for or against doubtful 
projects — the improved profit 
picture. Profits have been espe- 
cially good in the process indus- 
tries since the lapse of the excess 
profits tax at the end of 1953. 

After paying taxes and allow- 


ing for dividends, the process 
industries showed net retained 
earnings (net profits less divi- 
dends) of just over $2 billion in 
1952. In 1955 the total rose to 
roughly $3 billion. Note that this 
is almost exactly equal to the 
$3.1 billion provided last year 
by regular depreciation, deple- 
tion and emergency amortiza- 
tion (see graph, previous page). 
Since most of the money to 
finance new plants and equip- 
ment comes either from depre- 
ciation or from retained earn- 
ings, it’s evident why chemical 
processors have a good supply of 
ready cash for expansion. 


How About a Biennial 
Business Census? 


Business could well use a bi- 
ennial census of production and 
distribution. In an attempt to 
get such a service rolling, Asso- 
ciated Business Publications, 
Inc., is appealing to the President 
and Congress to set up every- 
other-year reports beginning 
with the calendar year 1957. 

Arguing for the proposal, 
ABP’s president, William K. 
Beard, Jr., pointed out, at a re- 
cent meeting, the need for match- 
ing industry’s perfection of mass 
production techniques with a like 
perfection of mass marketing 
techniques. But to do this, he 
said, business must possess up- 
to-date knowledge of the patterns 
of national production and dis- 
tribution as a guide to long- 
range planning. 

Where must most of this data 
come from? “, .. only from the 
Census Bureau of the U. S. De- 
partment of Commerce because 
it alone has the legal authority 
to command the cooperation of 
all business firms in reporting 
necessary operating informa- 
tion,” said Beard. 

In climaxing his talk, Beard 
struck at the present inadequacy 
of census data with three jar- 
ring facts: The last complete 
published business census re- 
flects conditions of eight years 
ago. The 1954 census, when pub- 
lished, will carry statistics at 
least a year and a half old. And 
with the national Census of Busi- 
ness scheduled now every five or 
six years, business can’t expect 
better data until 1961 or 1962. 
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MANY MODELS TO CHOOSE FROM 
special engineering adapta 


tions if necessary 


Wide variety of dissolver models 


Ud} , ' Ja and capacities. Tank types, mo 
(textile) Yo th 2 Di a . 3 bile and tip-up units, special 
Ink premixes ........ Hig *: ty in half the 
mixer. ‘ 
Smaller bubble size- 
” of raw mate 
and Organisols ... Satisfacto E fraction 
of the ' 


adaptations 


Let us prove it in you i... AT OUR RISK! 


fo prove that Cowles 
shines on the market. 


10 to 6000 F.P.M. imparts high veloc i 
of intense turbulence and shear, br : perates to ultimate i pidahabala AanahaNeaanineenaabd 
t Im of liquid. Opera- Hib «Be eee 
'gontinuous. 
‘production, improved quality, 
s maption. All add up to better products 
is for you. 


milling is required—for grinding or similar pro 
inorganic or synthetic materials, a new, improved 
do the job up to four times as fast. 
vents contamination — posited 
control and c 
Typical stainless steel unit, avail- 
able in variety of models and 


sizes 





Laboratory mill for testing and 
small batches. Results identical 
to_larger units 


‘itm 
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ECONOMICS .. . 


Coke-Oven Chemicals* 


Benzene, gal 

Toluene, gal 

Xylene, gal 

Naphthalene, crude, Ib........... 
Ammonium sulfate, Ib.... .. 
Ammonia liquor, Ib 

Creosote oil, gal 

Chemical oil, crude, gal.......... 
Solvent naphtha, gal 


Source: U. S. Bureau of Mines 


1954 1955 


Plenty Sold 


1955 
(millions) 


Plenty Made 


(millions) 
75.2 
852.4 
175.0 
38.3 
11.3 


*Includes tar sold, used by producers or transferred to affiliates 


More Coal Chemicals Wanted 


Demand is—and will continue to be—strong. But 


getting both more coal tar and more chemicals out of tar 
won’t be easy. Here are the possibilities and problems. 


Despite competition from 
overseas producers, despite com- 
petition from domestic petro- 
chemicals, the flood of coal 
chemicals spawned by straining 
steel production is finding lots 
of outlets. For even though 
coke-oven output of chemicals is 
growing steadily at a 3% clip 
each year, demand for these 
chemicals is running at least 
three times as fast. 

Thus many coal chemical 
people are wondering how to 
best meet increased calls for 
these chemicals in the near fu- 
ture. Here are some courses 
they feel are open to them and 
the limitations of each: 

eWe can expect more coal 
tar from new coke-ovens. But 
with steel nearly blowing its 
top, capacity-wise, we won’t see 
much more coal tar, for some- 
time, than we saw last year. 

e We can get more coal tar 
from existing ovens and more 
chemicals from the tar. But the 
amounts we can get are limited 
and getting them may be very 
messy and costly: 

e We can import more. But 
increasing dependence—already 
very substantial in some areas— 
on imports to ease shortages is 


a little risky what with revita- 
lized foreign industries tending 
more and more to soak up sur- 
pluses of raw materials. 

¢ We can expect industry to 
get more chemicals from petro- 
leum and natural gas. This has 
been necessary to satisfy the 
country’s chemical appetite. In- 
deed, markets for coal chemi- 
cals like phenol, toluene and 
xylene are already dominated by 
petrochemicals. But concession 
of new and growing markets to 
petrochemicals is not always 
justified. It may endanger mar- 
kets or portions of markets now 
held by coal chemicals. 

e We can turn to newer tech- 
niques for recovery of chemicals 
from coal (see table, p. 314). 
But these routes, though prom- 
ising, are yet to be proved 
economical and, with the pos- 
sible exception of low tempera- 
ture carbonization, won’t yield 
volume chemicals for some time. 
> More Steel, More Tar?—Steel 
output is running at better than 
90% of capacity. To squeeze out 
that last bit of production would 
mean putting beehive coke- 
ovens on stream—and no chemi- 
cal byproducts are recovered 
from these. 


Steel capacity will rise, of 
course, but probably only to 155 
million tons by 1965. By present 
standards, this promises a little 
more than one billion gal. of 
coal tar—not much more, ten 
years from now, than the 850 
million gal. turned out last year. 

There’s a factor tending to 

offset even this coal tar poten- 
tial. Steel] men use less and less 
coke each year per ton of pig 
iron produced. New techniques 
calling for more oxygen utiliza- 
tion in blast furnaces will re- 
quire even less coke. 
Higher Yields of Tar?—In 
good years—when the demand 
and price for coal chemicals are 
right—less coal tar is burned as 
fuel by the steel industry. Even 
so, a minimum of 15% of avail- 
able tar seems to be consumed in 
this manner each year. 

Naturally tar distillers would 
like more of this tar to work 
with. They say they can get 
more value from it than can the 
steel companies. Steel men, on 
the other hand, claim tar is a 
most efficient fuel under their 
hearths. What they lose by not 
selling coal tar they more than 
make up in production savings. 
> Get More Out Of Tar?—Many 
coal chemicals are being re- 
covered efficiently already. For 
example, yields of about 18 lb. 
of ammonia and 3.5 gal. of light 
oils per ton of coal are fairly 
standard. That’s about as much 
as you can expect. 

Other chemicals are in over- 
supply right now. Increase creo- 
sote yields and you add to an 
already overburdened market. 

Naphthalene yields can stand 
a lot of improvement—and 
there’s a lively demand for the 
stuff. But to get more naphtha- 
lene from coal tar you must 
accept a goodly amount of ac- 
companying creosote—which you 
might not be able to sell profit- 
ably. If the excess creosote has 
to be burned at fuel oil prices 
then it would have been cheaper 
not to have recovered it (and the 
naphthalene) in the first place. 
> Steel Industry Reluctant—In- 
creasing coal chemical recovery 
within the steel industry is dif- 
ficult. Even the Big Three (U.S. 
Steel, Bethlehem and Republic) 
have coking plants so smal] and 
widely scattered, for the most 
part, that to do an extensive job 
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ALUNDUM«*‘ catalyst carriers 
benefit a wide range of processing 











Norton aALUNDUM (fused alumina) catalyst carriers are filling applications. Catalytically, they are crystalline in 
characterized by excellent mechanical, thermal and chem- nature and are produced in two surface area types: low 
ical stability. They have high resistance to abrasion and and intermediate. Intermediate surface area carriers are 


erosion, and their low density is useful for packing and 











subdivided into types A, B, C, with varying characteristics. 








TYPICAL CHEMICAL ANALYSES (%'s) PHYSICAL PROPERTIES 













LOW SURFACE INTERMEDIATE : Water Bulk Vol. Bulk Crystal Surface 
AREA SURFACE AREA Porosity Absorption Density Density Stracture Area 
Low Surface 40-50% 20-25% 1.90-2.10 65-80 Ibs/ft? Alpha Less tha 
Al,O3 89.4-76.6 77.0 Area “ ‘ er/cc 4 Alumina Im*/gram 







Alpha, 







SiOz 9.3-16.8 21.2 intermediate 1.65-1.7 mm m m 
¢ -65-1.70 58 Ibs/ft® G ° 2 
Surface Area 50-55% 28-30% er/cc Capp)” Same :| SO-70atvE 
Fe203 0.5 -1.3 0.2 Type A chiefty | 





MgO 0.1 -0.6 Quarter, 
I ° 
Ged 0.4 Type B 50-55% 28-30% 1.65-1.70 60 Ibs/ft® Kappa, 
0.1 -0.8 gr/cc (app) Delta 20-30m?/gram 
Alumina- 
Na20 0.3 - 0.4 0.5 Quarts 








K,0 0.1: 130 0.2 Alpha 
Type C 50-55% 28-30% 1.65-1.70 62 Ibs/ft? Alumina 5-10m?/gram 
TiOz 0.2=25 0.5 — ene Mullite 
























Shapes and Sizes catalytic reforming, dehydrogenation, 
mye dehydration, sulfuric acid manufacture, 
nitric acid manufacture, dessicants. 


Spheres: (Low surface area) Hg v7 P amrsoe 


diam.; (Intermediate surface area) 4’’- 


























Ut a has tear oie 
ric eae pay? a ee In Suspending Beds 
8 6" x VY4"’, Rings: (All carriers) ‘ 
Vy" x Vx %" OD. — 1x 1h" x For Active Catalysts 
1%” O.D. In addition to the carriers described 
S : i here, Norton produces catalyst supports 
Typical Applications for use in fixed bed convertors ahaa it is 
Low Surface Area Carriers: phthalic necessary to suspend active catalysts at a 
anhydride, maleic anhydride, ethylene — given level. Made of dense, rugged, 
oxide, protective atmospheres, synthetic chemically inert Kyanite material, these 
gas generation, grates or suspending beds supports have great resistance to break- ; 
for active catalysts. down and have no chemically reactive oe 
Intermediate Surface Area Carriers: effect on the processing. = 





Get More Facts 


on how ALUNDUM Catalyst carriers and 

Gilaking Kyanite supports can improve and econ- 
NOR TON omize your processing. Call in your 
better products. . Norton Refractories Engineer or write, 


REFRACTORIES mentioning your requirements, to 
; fo make Norton Company, 505 New Bond St., 


“a ae your products better Worcester 6, Mass. Canadian Represen- 
Engineered. Prescribed ; tative: A. P. Green Fire Brick Co., Ltd., 


Toronto 5, Ontario. 
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ECONOMICS . .. 


More Coal Chemicals Coming From These Projects 


New Coke Ovens 


Allied Chemical & Dye, Ironton, Ohio—New battery of 24 coke ovens in operation. 

Inlend Steel, indiana Harbor, Ind.—87 new coke ovens to increase capacity by 445,- 
000 tons coke/yr.—multimillion dollar project due in this summer. 

Interlake iron, Chicago, |Ii—50 new coke ovens planned. 

National Tube Div., U. S. Steel, Lorain, Ohio—59 new coke ovens due late this year. 

Republic Steel, Massilon, Ohio—31 new coke ovens planned. 

U. S. Pipe & Foundry, Birmingham, Ala.—30 new chemical recovery ovens. 

U. S. Steel, Gary, Ind.— installing new $50 million coke-oven unit, differing in con- 
ventional design, to give more naphthalene and other coal chemicals. 

U. S. Steel, Provo, Utah—to boost light oil capacity and add facilities for recovery of 
phenol and byproduct ammonia. 

Wisconsin Steel Works, Soutn Chicago, IIl.—spending $5.2 million to modernize and 
increase coke capacity with 52 new ovens—to charge 3,000 tons/day of coal and 
get 2,000 ton coke, 35 ton ammonium sulfate, 1,000 ton naphthalene, 28,000 
ton tar, 11,000 gal. light oils. 


Improved Coal Tar Yields 
Koppers Co. will build million-dollar pilot plant to search for more efficient recovery 
of aromatics—believes it can find uses for chemicals like carbazole and 
acenaphthene. a 
U. S. Steel had authorized units to remove thiophene and paraffins from benzene, 
toluene and xylene to meet clamor for purer aromatics —will use Scholven-Chemie 
light oil catalytic pressure refining process instead of usual acid-washing. 


Improved Coke-Oven Gas Yields 
Ketona Chemicals, Tarrant, Ala.—First U. S. synthetic ammonia plant based entirely 
on coke oven gas—after normal treatment for byproduct recovery, stripped oven 
gas to be used as hydrogen source—45,000 ton ammonia/yr.—complete this year. 
U. S. Steel, Provo, Utah—o similar process to produce at rate of 76,000 ton/yr. am- 
monia in $20 million plant by middle this year. 


Underground Coal Gasification 
Alabama Power Co., Gorgas, Ala.—joint venture with Bureau of Mines, Stanolind and 
Sinclair Coal—now trying hydraulic fracturing of underground coal beds instead 
of electro-linking. 


Lignite Carbonization 
Alcoa, Rockdale, Tex.—producing up to 16,000 ton tar/day—Battelle seeking ways 
to extract chemicals from the tar-—findings available to sponsors Alcoa, Texas 


Power & Light, Barrett, Carbide, Celanese, Koppers, Spencer, etc. 
Dakota Briquet ear Products—distills lignite tar to creosote oil and pitch. 


Coal Hydrogenation 
Bureau of Mines, Bruceton, Pa.—bench-scale experiments using better catalyst and 
higher temperatures point to one-step process for liquid fuels and chemicals. 
Pittsburgh Consolidation—building $3 million plant for hydrogenating carbonization 
products to get cresols, phenol, cresylic acids, resins—due middle this year. 


Steam Carbonization 
Dow Chemical, Midland, Mich.—seeking aromatic acids by pulverizing bituminous 
coal, suspending in NaOH solution and oxidizing at 270 C. and 900 psi.—research 
aimed at fractionation of product mix. 
Du Pont, Belle, W. Va.—burns coal in fluidized bed in atmosphere of steam and 
deficient oxygen to produce CO and hydrogen—process tried on large scale to 
make ammonia synthesis gas, eliminate coke-ovens and gas producers. 


Philadelphia Electric, Schuylkill Station—crushed coal is charged to a fluidized bed 
in a preoxidizer where it’s devolatilized and dried—then carbonized with steam 
—vields are 22-27 gal. tar, 3-4 gal. light oil, 1,450 Ib. char per ton of coal. 

AEC and Bureau of Mines—pulverized coal, steam an) oxygen piped through nuclear 
reactor to make syntheis gas—a new reactor now gives higher gasification rates, 
a better gas. 


Fischer-Tropsch Synthesis 
Bureau of Mines, Bruceton, Pa.—using rugged catalysts which may make possible a 
more economical process than that abandoned years ago because the catalyst 
couldn't take the treatment 


Low Temperature Coal Carbonization 
Cotarco, Inc., Colo.—plans $12 million plant to process 8,250 ton/day of coal in 
new process—to get char, fuel gas, acid oil, light oils, creosote, pitch, sulfur. 
PDP Co., Lewiston, Idaho—plans plant for char and chemical byproducts. 
Olin Mathieson and Pittsburgh Consolidation, Ohio Valley—Pitt-Con. will process 5,000 
tons/day of coal to produce char and byproduct chemicals—the char will be 
burned to produce power for aluminum plant. 


understand why they are not 
more interested in chemicals. 


on creating new recovery units 
is. very costly. 


Add to this the prime and 
overriding responsibility of coke- 
oven operators—to produce the 
best coke—and you can better 
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> Ammonia from Coke Gas — 
There’s one chemical, though— 
anhydrous ammonia—that a lot 
of people are interested in 


getting from coal or, to be more 
accurate, from coke-oven gas. 
U.S. Steel and Ketona Chemi- 
cals (a joint venture of Hercules 
Powder and Alabama Power) 
are putting in capacity to pro- 
duce a total of 115,000 tons/yr. 
of ammonia from this source. 

There’s a double benefit in 
this. Not only can you make am- 
monia fairly cheaply but the 
coke-oven gas, after’ being 
stripped of hydrogen, is a better 
fuel than before. 
> Mild Carbonization—Perhaps 
the method closest to turning 
out important amounts of varied 
coal chemicals is the low tem- 
perature carbonization of lignite 
or coal (coke-making is a high 
temperature process). 

Alcoa, Texas Power & Light 
and a host of chemical com- 
panies are in on a_ project 
whereby Alcoa’s Rockdale, Tex., 
aluminum plant will use elec- 
tricity generated by lignite com- 
bustion. Texas Power hopes it 
can justify burning the lignite 
to a char (Alcoa could use lignite 
that’s merely been dried) by re- 
covering, and finding a market 
for, chemicals in the lignite tar. 

There are problems, though. 
Tar yields are low, less than 15% 
of lignite input. No naphthalene 
fraction has been obtained and 
the high tar acid content has a 
lot of high-boiling fractions un- 
like commercial fractions. And 
the cost of lignite carbonization 
must be carried chiefly by the 
chemical values realized. 

Another aluminum producer, 
Olin-Mathieson, is in a similar 
venture with Pittsburgh Con- 
solidation. Pitt Consol will car- 
bonize coal to give Olin’s Ohio 
Valley plant a more efficient fuel 
in char form, and give them- 
selves some interesting chemicals. 

It’s significant that aluminum 
producers, long used to cheap 
water power, are resorting to 
carbonized coal. Area logistics 
are the big attraction, to be sure. 
But Alcoa and Olin-Mathieson 
no doubt feel there’s a good 
chance for profitable chemical 
recovery (and cheaper fuel 
thereby) in the offing. ‘ 
> Coal Hydrogenation—To put 
it bluntly, hydrogenation is ex- 
pensive. Yet it may become the 
most fruitful route to chemicals 
from coal. 

Fuel production via hydro- 
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As a final step in the manufacture of Powell Valves, every 
valve is subjected to an actual line test—a positive method 
of testing. For special services, valves can be given hydro- 
Static, air and gas tests so that they will meet various fluid 
control services. 









Thus, when the pressure is on you—when you have a pro- 
duction schedule that must be met—that’s when you'll be glad 
you installed Powell Valves. 






No matter what your flow control problem may be, Powell 
has valves designed to solve your problem. And you can depend 
on long, trouble-free service. Through careful quality control, 
every Powell Valve has PERFORMANCE VERIFIED. 

Because of Powell’s painstaking quality control, plant shut- 
down through valve failure is greatly reduced. Records from 
refineries, power and industrial plants the 
world over prove it. 













Consult your Powell Valve dis- 
tributor. If none is near you, we'll 
be pleased to tell you about our 
complete quality line which has 
Performance Verified. 











The Wm. Powell Company 
Cincinnati 22, Ohio 


»«..110th YEAR 










FIG. 2453-G—Large Size FIG. 2342—Stainless Steel FIG. 2475—Stainless Steel 
Stainless Steel 0.S. & Y. Gate Bolted Cap Swing Check Valve 0.S. & Y. Globe Valve for 
Valve for 150 Pounds W.P. for 150 Pounds W.P. 150 Pounds W.P. 


Bronze, Iron, 
Steel and Corrosion- 
Resistant Valves 


POWELL VALVES 
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ECONOMICS .. . 


genation—with its very high 
temperatures and pressures—is 
not conducive to maximum chem- 
ical recovery. Milder methods 
appear to break coal down in 
more usable segments. 

Product balance poses market- 
ing difficulties. Although 3-8 
times as much naphthalene comes 
from hydrogenation as from 


coke-making, 70 times as much 
phenol may also come along 
with it. 

Yet yields of relatively rare 
chemicals are so markedly in- 
creased (e.g. 400 times as much 
quinoline) that many products 
may for the first time find ‘wide- 
spread use. And chemicals like 
aniline, not ordinarily recovered 


in coke-oven operations, may now 
be obtained from coal. 

But perhaps coal hydrogena- 
tion’s most provocative potential 
of all is this: Application to oils, 
tars, gases stemming from any 
other method, whether it be 
low temperature carbonization 
or gasification or conventional 
coking. 





GUIDED TOUR 


CONTINUED 





PICTURED FLOWSHEET 


New hydrogen source for ammonia 


NAMES IN THE NEWS 


Man of the month: Charles R. Nelson 


PRO & CON 
Letters to the editor 


TECHNICAL BOOKSHELF 


Newcomers for your reference shelves... .. 432 


Briefly noted 


More new books 


FIRMS IN THE NEWS 


Who’s doing what among your suppliers. . . . 


TECHNICAL LITERATURE 


Manufacturers’ new literature 


COMING SOON 


Where and How to Use the Drag Coefficient July 


Modular Heat Exchangers 


Comparison of Fatty Acid Still Designs... . 


Liquid-Gas Contacting 


How to Use Linear Programming 
Functional Color in Process Plants 


NH, from coke-oven gas 

For handing ammonia manu- 
facture a new hydrogen source 
low-temperature technology may 
gain full citizenship in the chemi- 
cal process community. Starting 
material at Ketona’s new am- 
monia plant: coke-oven gas. “(p. 


400) f 


Your letters let us know! 
Welcomed by the Editor, our 
readers’ views sweep wide range 
of topics, add another dimension 
% 


to our coverage. (p. 424) 


wy 


New technical literature! 
You can now get—free and 

fast—literature on any subject in 

your field. Keep your files up to 


date the easy way. 


Join READER SERVICE 


Inside Back Cover 
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DU PONT ELASTOMERS 


mall: 
MW [dustry 











HYPALON® hose carrying 
98% sulfuric acid outlasts 
ordinary hose 16 to 1 


Four months’ service from a hose that 
loaded three tank cars a week with 
98% sulfuric acid! That’s the report 
from one southern phosphate com- 
pany after switching to acid hose with 
tube of HYPALON, Du Pont’s new 
synthetic rubber. 


Before the change, regular acid hose 
had to be replaced after only one week 
. «. Meaning just three tank-car load- 
ings a hose, Yet the HYPALON tube 
hose was still in good condition after 
sixteen weeks. The difference lies in 
the superior resistance of HY PALON 
to acids—especially strong oxidizing 
acids. 

Striking comparisons like this show 
what happens when HY PALON prod- 
ucts are used for those extra-tough 
service applications. Replacement 
costs are cut... maintenance is dras- 
tically reduced. HYPALON products 
deliver top performance under the 
most severe conditions. High ozone 
concentrations, strongly oxidizing 
chemicals, high temperatures—rug- 
ged HYPALON can take them all 
and still give long-term service. 


When you need a rubber product 
that must have extra-high resistance 
to deterioration, it will pay you to in- 
vestigate HYPALON. Clip the cou- 
pon for further information. 





ACID HOSE OF “HYPALON” in action, load- 
ing 98% sulfuric acid. 











NEOPRENE coatings last 12 times as long as 
acid-resistant paints on tank trucks 





FOR THE TANK SPLASH AREA (shown above), a black neoprene coating (brush) is used. For the 
rest of the tank, a grey coating is applied (spray). 


Resist caustic soda and 
aluminum chloride; nitric, 
muriatic and other corrosive acids 


Chemical Tank Lines, Inc. of Downington, 
Pa., reports that neoprene coatings applied 
externally have lasted 12 times as long as 
the best acid-resistant paints on the dome 
and center-sheet area of its acid tank trucks, 

The company first tried a neoprene coat- 
ing on only one of its tank trucks, The neo- 
prene coating lasted over two years with 
only minor touching up and was still serv- 
iceable. The best acid-resistant paint pre- 
viously used lasted only two months. This 
cost-saving performance persuaded Chemi- 
cal Tank Lines to apply neoprene coatings 
to all of its 64 trucks, 

First cost of the neoprene coatings is 
higher, says Earl D. Radcliffe, superintend- 
ent of operations, but “‘it looks like we'll only 
have to do the job every other year instead 


HYPALON is a registered trademark of 
E. I. du Pont de Nemours & Co. (Inc.) 


REG. u, 5. PaT. OFF 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 4 
jo--—-—- ne — 


E. I. du Pont de Nemours & Co. (Inc.) 
Elastomers Division, Dept. CE-6 
Wilmington 98, Delaware 


Please send further literature 
and add my name to the 
mailing list for your free 
publications, the “Neoprene 


of six times a year. The net result should be 
that we keep our trucks painted for % the 
materials cost and 42 the labor cost.” Mr. 
Radcliffe also reports that in addition to 
material and labor costs he loses $100 in 
revenue every time a truck is brought in for 
repainting. This amounts to $600 a year per 
truck with acid-resistant paint, only $50 a 
year per truck with neoprene coatings. And 
the company expects 4 years extra service 
from trucks coated with neoprene, thus re- 
ducing the cost of tank depreciation by $800 
per year per tank. 

Neoprene coatings are only one of many 
neoprene products that may help you reduce 
your company’s cost of operation. Neoprene 
is also used in hose, belting, gaskets and 
scores of other products where resistance to 
chemicals, oil, grease and outdoor exposure 
is necessary, service conditions which quickly 
deteriorate ordinary rubber. Ask your rub- 
ber-goods supplier about neoprene, or mail 
the coupon below. We'll be glad to send 
further information. 


et 


“Fax, 
eosipiey wanton sient —— 
i / 


' 

















Notebook’ and ‘‘Facts Name Position 

about HYPALON®,” which 

show how the Du Pont elas- Firm, 

tomers are used in improving Address 

products and cutting mainte- 

nance and replacement costs. City State ioe ee 





Here’s how Carlson specialized service in 
stainless plate worked on this job. 


The illustration shows one of two segments of 
a tank head blank. Made of 1” thick, Type 
302 stainless steel, the head blank measures 
210” in diameter and weighs approximately 
9000 pounds. Each segment was produced so 
accurately the customer did not have to “‘true 
up” the abrasive cut straight edges before 
welding the two segments together. This meant 
the customer had what he wanted, the way he 
wanted it— produced to his exact requirements. 


And here’s why you'll want this specialized 
Carlson service. 


More than once we’ve helped a 
customer do his job easier, quicker 
and at lower cost by efficient 
planning and expert use of special- 
ized equipment. This experience 


Carison specialized service 


keeps your costs low 


can work to your advantage, too. You can 
buy exactly what your specifications call for— 
and nothing more. This saves freight charges 
on material you cannot use. It also saves the 
cost and trouble of handling scrap in your 
shop. And you can set up a faster production 
schedule based on receiving what you want, 
when you want it. 


Stainless steel is our only business—and we 
know it! Let us show you how this specialized 
service can help you. Your inquiry will receive 
prompt attention. 


Stainless Steels Exclusively 


‘ARLSON inc 


THORNDALE, PENNSYLVANIA 


Plates « Plate Products + Forgings « Bars « Sheets (No. 1 Finish) 


District Sales Offices in Principal Cities 
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High temperature refractory 
backing applications for 
Kaylo-20 heat insulation... 
to 1800° F.! 


Extra-low temperature line 
applications for Fiberglas 
Dual-Temp pipe insulation... 
to sub-zero! 


FIBERGLAS™ 
and KAYLO* 


INDUSTRIAL 
INSULATIONS 


. . . distributed by approved Fiberglas 
Insulation distributor-contractors . . . 
offer the most versatile family of plant 
insulations available, in the widest range 
of shapes, sizes and thicknesses for every 
type of industrial application. With new 
pink Kaylo-20 heat insulation serving the 
extra-high temperature ranges, you can 
now order—from one reliable supplier— 
complete insulation coverage from sub- 
zero to 1800°F. ! See Sweet’s Files, Chemi- 
cal Engineering Catalog, or The Refinery 
Catalog. Or write Owens-Corning Fiber- 
glas Corp., Dept. 97-F, Toledo 1, Ohio. 


OWENS-CORNING 


FIBERGLAS 


eT-M. (Reg. U.S. Pat. Off.) Owens-Corning Fiberglas Corporation 
@T-M. Owens-Illinois Glass Co., Inc., mfr. of Kaylo, 
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sub-zero 








Specify 


FIBERGLAS 





Industrial 
Insulations 


from sub-zero 


to [S00 F.! 





from one 
dependable 


source! 





Inlet side showing cast iron inlet cone with integrally 
cast guide vanes. Fan is an Arrangement 9 package unit 
with monel wheel. 


Drive side showing enclosed motor, belt guard and rain shield over 


ball bearings and shaft drive. 


“BUFFALO” HIGH-EFFICIENCY CAST IRON FANS ARE 
SAVING MONEY ON CORROSIVE FUME INSTALLATIONS 


Developed by “Buffalo” engineers to meet a specific 
request for high efficiency fans to operate under 
extremely corrosive condition, these fans combine cast 
iron durability with the well-known high performance 
of “Buffalo” Limit-Load® Fans. These No. 2/2 Type 
“LL” Fans are popular with the chemical and process 
industries; one large manufacturer having over 1,000 
units installed on chemical fume hood exhaust. 


Rugged cast iron housings and cast inlet cones with 
integrally cast inlet vanes, guide air smoothly into the 
wheels, for the low-turbulence air flow inherent in this 
high efficiency design. 

As with all “Buffalo” Fans, these have the famous “Q” 


Factor — the built-in Quality which provides trouble- 
free satisfaction and long life. 

These fans have the backward curved blade wheel, non- 
overloading, regardless of system pressure. Standard 
wheels are monel but can be supplied in stainless or 
protective coated steel or of Everdur or aluminum for 
explosive atmospheres. 

Three arrangements are available: with direct motor 
drive, separate belt drive or as a package unit with 
adjustable pitch V-belt drive and motor mounted on 
adjustable base rails. 

Your inquiries on these rugged chemical-industry fans 
are invited. Write today on your company letterhead. 





Roof exhaust installation at a major chemical and dye plant. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 


320 


EXHAUSTING 


FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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AND HOLDING ON BY A MAGNET! There’s quite a drop at the feet of this 
scaffold worker . . . but he is in no danger. He is holding on by a permanent- 












Heyden Chemical 
doubles its blanketing 
savings with 
Second Kemp Generator 


Here's A CASE’ where 
simple mathematics paid big dividends at 
this Garfield, New Jersey plant. When Hey- 
den Chemical—one of the nation’s leading 
producers of formaldehyde, pentaerythritol, 
salicylic acid, etc.—installed its first Kemp 
Inert Gas Generator to furnish CO, for 
blanketing a special grinding operation, it 
was on more or less a test basis. Part of 
Heyden’s constant search for newer, better, 
cheaper ways to improve its products. The 
rest of its blanketing needs were still being 
handled with CO, from large storage tanks 
in the plant. 


immediate Savings with Kemp 


Results with the first Kemp Inert Producer 
were impressive. Now a second (see right) 
Kemp unit has been installed and actual 
savings over previous costs are estimated at 
over $500 a month for the first year. In addi- 
tion to dollars saved, Kemp Generators as- 
sure a safe, dependable supply of chemically 
clean inerts. Deliver inerts at a special an- 
alysis . . . without fluctuations. 








Kemp Designs Versatile 
If you still rely on old-fashioned inert sources Photo at right shows close-up view of Kemp 
or are dissatisfied with present inert equip- Industrial Carburetor. Part of every Kemp in- 
ment, let Kemp help you, too. Kemp Engi- stallation, it eliminates tinkering, waste. Assures 


neers will be most happy to help solve your 
inert problems... show you how you can complete combustion at all times. Reduces in- 


get similar results with fast-starting, easy- stallation costs and maintenance. 
to-operate Kemp Generators. It costs you 
nothing to investigate. And it may save you 


real money. 


OF BALTIMORE 


For more complete facts and technical information, write for Bulletin 1-10 to: 
C. M. KEMP MFG. CO., 405 East Oliver Street, Baltimore 2, Maryland. 





INERT GAS GENERATORS 


CARBURETORS + BURNERS + FIRE CHECKS 
METAL MELTING UNITS + ADSORPTIVE 
DRYERS + SINGEING EQUIPMENT 
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AND HOLDING ON BY A MAGNET! There’s quite a drop at the feet of this 
scaffold worker . . . but he is in no danger. He is holding on by a permanent- 
powered reliable Eriez Magnet. This idea of herculean power and permanent 
dependability is the reason why you find so many Eriez Magnetic separators 
at work in industry today, preventing fires, machinery damage and product 
contamination. All Eriez Magnets are non-electric, self-contained. They operate 
without any wires or attachments. Their magnetic power is guaranteed forever. 
The first cost is the last. Eriez also produces a full line of HI-VI Vibratory 
Equipment, consisting of Vibratory Feeders and Unit Vibrators. Heart of this 
unique equipment is a permanently powered Alnico V magnetic element which 
eliminates rectifiers . . . produces a two-way push-pull action for more produc- 
tive performance . . . provides broader operating ranges with less power 
consumption. HI-VI units are lightweight, compact, easily installed, never 
need realigning, have no friction-producing parts to wear, need no lubricants. 


@y 
ERIEZ 


HI-POWR 


MAGNETIC SEPARATO! 


PULLEY CUTS CUSTOMER COMPLAINTS. At the Chicago 
Stock Yards Compost Co., ‘‘Fertilife’’ organic compost is 
produced. Bacterial processes speed up the composting 
period of the waste material (cow manure) and in four 
days the manure comes out as an odorless, weed-free 
compost. Previousiy, hinges, nails, even horseshoes man- 
aged to sneak into the bags of fertilizer. An Eriez Magnetic 
Pulley, recently installed at the end of the conveyor line 
that moves the dry material, now removes all traces of 
metal from the product. Customer complaints about tramp 
iron in the fertilizer have been completely eliminated. 





Magnetic ideas from 











SLURRY DRUMS SAVE STOCK SCREENS, PRE- 

VENT JAMMED JORDANS. More than 300 lbs. of 
THE GREAT GRATE MAGNET. It took a great tramp iron is removed each month by two Eriez 
design idea to provide magnetic protection for | HI-POWR Magnetic Slurry Drums installed in slurry 
free-flowing material. With the Eriez Grate Mag- _ lines at the Lawrence Paper Co., Kansas. Formerly, 
net, baffle bars break the flow of material, direct tramp iron damaged cylinder screens so badly they 
the stream onto powerful magnetic tubes of _ had to be replaced every three or four months. In 
stainless steel, so designed that the accumulation _ addition, the metal jammed the four jordans in the 
of tramp iron does not create choke-ups. The _ line, causing a $4000 shell and filler replacement 
Eriez Grate Magnet prevents tramp iron damage cost four times a year. Since the drums were in- 
to valuable equipment and prevents product _ stalled, maintenance costs have dropped more than 
contamination to free-flowing foods, chemicals, 50%! Designed for use in slurry lines in all indus- 
etc. Want more information on this product? _ tries, these self-cleaning drums are available in a 

. request Bulletin B-204. wide range of widths and diametprs. 


Eries “Magnetic Ideas” can help you. Eriez’ factory-trained field men, backed by Eries’ 
laboratory and engineering know-how, will be happy to study your particular problem, 
make a plant survey and offer helpful “Magnetic Ideas.” Write or call Eries Manufacturing 
Company, 74-F Magnet Drive, Erie, Pa. 
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lon exchange ‘swaps 


chemicals in solution at high speed 


purifies, recovers, concentrates, separates. An example: 
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lon Exchange Cuts Uranium Costs 


One reason uranium is costly is because 
it’s spread so thin. Even a ton of good 
ore contains only 10 lb. of uranium 
oxide. And when that ton of ore is dis- 
solved, its 10 lb. of uranium is hidden 
in 5 tons of leach solution! 


@ Solutions that dilute would be al- 
most too expensive to handle if it 
weren't for the ability of ion exchange 
to pick out “the needle in the haystack.” 
Take the above example... ion 
exchange-precipitation takes the 10 lb. 
of uranium out of the 10,000 lb. of 
leach solution in one simple step...then 
delivers it in as little as 12 lb. of con- 
centrate! It also discards other elements 
that generally stick close to uranium 
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... eliminating special up-grading steps. 
The results: more uranium per ton of 
ore and at a lower cost than by former 
methods. .. and higher grade uranium 
that cuts subsequent refining costs. 

e That's why Permutit ion exchange is 
at work at African, Canadian and U. S. 
uranium mines, 

e This compact process also concen- 
trates metals from industrial wastes. 
For example, it recovers valuable chro- 
mium from exhausted plating baths 
and rinse waters and, at the same time, 
eliminates a tough and costly waste dis- 
posal problem. It recovers copper and 
zinc from rayon wastes. It also removes 
unwanted minerals and other impuri- 


ties from process and boiler feed water, 
chemicals, sugar solutions and hun- 
dreds of other products. 


¢ We'll be glad to look into ways it 
might apply to your process. Write to 
The Permutit Company, Dept. CE-6, 
330 W. 42nd St., New York 36, N. Y, 


PERMUTIT’ 


rhymes with “compute it” 
ION EXCHANGE for Water Conditioning 


Chemical Processing « Industrial Waste Treatment 
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Jine of right-angle gearmotors 


Now available rerated L.A. motors 

for all applications — i 3, to 30 hp 

e The wort, carefully machined from hard- 
j ground to close 


go into the many design features 
ompact gearmotor, let's take ened alloy steel, 15 
at a few other advantages: tolerances to give greater efficiency 
and longer life. 
et either foot- 
un its. Secondly, you e The worm gear is cut froma high grade 
motor enclosure you want. of wear-resistant alloy pronze. 
ou can hav electrical 
ni modification needed for e A double-row angul 
any specific application. and a ball pearing 
and thrust loads on 
ate r woraly i . d e The output shaft is mounted in tapered 
efficient—to g roller bearings for maxinuD load- 
gle gearmotor carrying capac ty. 
e Ample oil-bath lubrication assures 
life and minimum maintenance. 


ri ~ 
; why: 
longer 
all shafts keep the 


e Both gear and motor housings ar 
of igh-tensile cast iron to pre e Special 
maximum strength, rigidity, and oPS in-- Ppermit any 
compactness. mounting 
Here's @ jine of right-angle gearmotors 
that's very easy to apply Standard 
speed range from 7-1/2 
lso are avai 


special speeds 4 


Flange-mounted 
right-angle gear- 
motor with new 
L.A. line explosion- 
proof motor 


THE LOUIS ALLIS CO. 


M 
ILWAUKEE 7, WISCONSIN 
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oe, Uniformly 
] dense felt 

filter bags... 

of wool or syn- 
thetics...produce 
maximum filter- 
ing efficiency yet 2? Exclusive reverse-air- 


50% LOWER 
MAINTENANCE 
COSTS and 99.9%+ 


EFFICIENCY 


with KOPPERS 
Series 12 Aeroturn 
Dust Collectors 


have 6 times flow jet action cleans en- 
rate of ordinary tire bag area uniformly 
woven filter ma- and automatically. Blow 
terial. Tiny pores rings* travel up and down 
catch and hold length of bag exterior .. . 
even sub-micron- blowing through bag to re- 
sized particles. move accumulated dust 
Bags measure 12” from bag walls. Automatic 
in diameter... up cleaning never interrupts 
to 18’ in length. peak filtering efficiency. 











Up To 75% Lower Installation Costs . . . Up to 50% 
Less Space! You can get rid of dollar-consuming dust far 
more economically with a Koppers Series 12 Aeroturn than 
with a conventional collector. The Aeroturn Dust Collector 
costs you less to install and maintain . . . occupies far less 
space. A Koppers Series 12 Aeroturn operates continuously 
and automatically at highest filtering efficiency. 








Aeroturn’s remarkably 
high filtering efficiency 
sends your plant and ma- 
chinery maintenance costs 
way down. Your heating and 
cooling costs fall because 
you can recirculate air... 
cleaner than outside air. 
Koppers Series 12 Aeroturn 
Dust Collector is available 
with from 4 to 64 filter bags 

. . Aeroturn’s capacities 
range from 1,000 to 60,000 




















Automatic pressure 
switch* eliminates 


longs bag life. Switch con- turn can be installed 


overcleaning . . . pro- 4 Prefabricated Aero- 


trols blow ring operation. 
Above normal pressure loss 
actuates rings which stop 
when pressure loss normal- 
izes. Automatic self-clean- 
ing occurs as often or as 
seldom as needed. 





in one-quarter the time 
required by ordinary dust 
collectors of similar capa- 
city ... in half the space. 
Aeroturn arrives from the 
factory in easy-to-assemble 
prefabricated sections. 


CFM. It only takes a few 
minutes of your time to dis- 
cover for yourself the many 
cost-saving features of the 
Koppers Series 12 Aeroturn. 


Factory-assembled and test- 
operated, Koppers Model D 
Aeroturn Dust Collector 
combines features of Series 
12 with unusual compact- 
ness. Capacities range from 
500 to 4,800 CFM. 




















AEROTURN DUST COLLECTORS 
---Mail, thig coupron, Today /------- ---5 


Koprers Company, Inc., Industrial Gas Cleaning Dept., 5006 Scott Street, 
Baltimore 3, Maryland. 
® Gentlemen: Please send me a free copy of your Aeroturn Booklet with descrip- 
Koppers Company, inc. tions, drawings and photographs. [] Series 12 [[] Model D 
Metal Products Division 
Industrial Gas Cleaning Dept. 
Company 


Engineered Products Address 


Sold with Service 
*Hersey Patents 
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IN QUALITY, DEPENDABILITY, 
AND LONG SERVICE LIFE... 


. And WELDCO Tubular Products keep moving 
ahead as more and more buyers discover their many 
important advantages. WELDCO is produced by 
specialists — men who have the equipment, facili- 
ties and experience to manufacture pipe and 
tubing to your exact specifications. It's auto- 
matically machine-welded under pressure, 
properly formed, carefully finished, accu- 

rately sized and straightened, and rigidly 

checked. And remember, too, only 

WELDCO is welded with the exclu- 


sive Double-Fusion Process. . . . It's 
available in Stainless Steel, Monel, 
Inconel, Nickel, Cupro-Nickel, and 
Hastelloy, in tube and pipe sizes 
from 3” to 30”, Schedules 5 and 10, 
and 3” to 12”, Schedule 40. To get 
lightweight, corrosion-resistant Tub- 
ing with complete uniformity and 
long service life, always specify 
WELDCO — your best buy in top- 
quality tubing. 


Whatever Your Needs In Tubing... 
You’re ‘Way Ahead With WELDCO 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3728 OAKWOOD AVE. 


YOUNGSTOWN 3Q, 


OHIO 
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efficient 
design 





special 
features 





precision 
\_wortmnansnip 


correct 
selection 

and handling 
of materials 








Heat Exchangers 


give the service 


=e 


you expect “Installation of B&G Heat Exchangers and Centrifugal Pumps. 


Whether you need an off-the-shelf or a custom-built unit, 
B&G offers quality and performance perfected in a quarter 
century of manufacturing heat exchange equipment. 
Starting with proper selection and handling of materials, 
B&G Exchangers are built to designs of proved efficiency 
and with uncompromising workmanship. Ample material 
thicknesses in every detail and high tensile strength bolting 
are assurance of strength and long operating life. Full tube 


prevent slippage of fluid and assure maximum heat transfer. 
Units can be furnished with tubing of copper, steel, several 
of the stainless steels and other non-ferrous alloys. 

B&G Heat Exchangers are built to ASME Code U-69 
requirements and can be certified by Hartford Steam Boiler 
and Inspection Service. 

The B&G engineering staff is always available for consul- 
tation on your heat exchange problems. Send for catalog 


bundles and close tolerances between shell wall and baffles showing application range of B&G Heat Exchangers. 


STANDARD DESIGNS OR ENGINEERED 
TO YOUR REQUIREMENTS 


High pressure B&G Exchanger with fixed 


tube sheets and expansion joint design. Two single pass, channel head B&G 


Exchangers for series operation. 


=) BELL & GOSSETT 
UG 
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Lerge volume carbureted water gas cooler 
using sea water for ceoling, with cupro- 
nickel tube-side construction, 


Dept. EJ-14, Morton Grove, Illinois 
Canadian Licensee: S. A. Armstrong, Ltd., 1400 O'Connor Drive, West Toronto 





There’s a GAULIN Triplex Pump 
for every job 


With Maintenance-Saving 
Horizontal Design 
Stainless Steel Construction 


For Transfer, Metering, Spray Drying 


A Gaulin Triplex Pump is a rugged, heavy- 
duty machine built to minimize operating, 
inspection, and maintenance costs. Com- 
pact. Simple. Dependable. Its horizontal 
design positively separates your product 
from the crankcase . . . and makes every 
part easy to get at. 


Just lift two plates and a Gaulin drive and 
plunger assembly is convenient for inspec- 
tion or repair. 
A Gaulin Cylinder may be disassembled in 
Name Your Capacity a matter of minutes. 
There’s a Gaulin to handle your capacity from Vibrationless. A Gaulin is practically free of 
50 GPH up to 5000 GPH. vibration. 
Corrosion-proof. All product contacting 
Name Your Pressure parts are stainless steel. Ceramic plungers 
Gaulins are designed for 3 basic pressure ranges or other materials are available for special 
— up to 3000, 5000 and 8000 psi. applications. 
: Rugged Dependability. Thousands of in- 
Name Your Product stallations with well-known companies 
Only Gaulin designs a specific cylinder to handle prove a Gaulin provides unusually long 
every product efficiently, economically. Note service at minimum cost. 
some of our designs below. : Write for Bulletin 


For Slightly Abrasive, viscous For Very Abrasive products, 
a where maintenance the Gaulin Boll Valve (with ad- 
(spring-looded packing, inserted adjusting screw packing, inserted must be accomplished in minutes, justing screw packing, removable 
sects) provides excellent pump- seats) keeps maintenance costs the Gaulin Ball Valve with re- seats) provides the ultimate in low 
ing efficiency and minimum main- down. movable seats (spring-loaded cost maintenance. 
tenance. ee cuts maintenance time to 
one. 








Manufacturing Company, inc., 71 Garden St., Everett 49, Mass. 


WORLD'S OLDEST AND LARGEST MANUFACTURER OF HOMOGENIZERS, COLLOID MILLS, TRIPLEX STAINLESS-STEEL HIGH PRESSURE PUMPS 
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FOAMGLAS” 


the cellular, stay-dry insulation 


‘“FOAMGLAS solved our sphere insulation problem 
because it stays dry, stays effective’’ 


states U.S. Industrial Chemicals Company 


National Distillers Products stores anhy- 
drous ammonia in four 55-ft. diameter 
spheres at their U. S. Industrial Chem- 
icals Division plant in Tuscola, Ill. 
Pressure has to be controlled at 55 p.s.i. 
by holding temperature at 26°F. That 
calls for insulation that won’t lose effi- 
ciency, and U.S.I. reports, ““We solved 
the problem with FOAMGLAS.” 

They explain: “This cellular glass insu- 
lation isn’t affected by spillage, acid 
atmospheres or moisture. That means 
we get dependable temperature control. 
Even under our blistering summer sun, 
heat gain in the spheres is only hundreds 
of B.t.u.’s per hour; not the usual 
thousands.” 

FOAMGLAS saved installation time 
and money for U.S.I., too. They found 


that “the light, strong, rigid blocks were 
easy to cut, shape and handle. Best of 
all, the material’s high insulating value 
made only one 3-in. layer necessary.” 
These benefits and more can be yours 
when you insulate spheres, piping, equip- 
ment or buildings with FOAMGLAS. 
Prove it yourself with a series of six 
simple tests easily performed in your 
own office. Write us today for a free 
sample and complete testing directions. 


Pittsburgh Corning 


Corporation 
Dept. H-66, One Gateway Center 


Pittsburgh 22, Pennsylvania 
In Canada: 57 Bloor St. W., Toronto, Ontario 


Also manufacturers of PC Giass Biocks 


Installing FOAMGLAS on these four U.S.|1. 
spheres was sirnplified by the material's light 
weight and handling ease. Each block of in- 
sulation was impaled on studs welded to the 
sphere plates. Joints were then sealed and 
asphalt cutback was sprayed on as a finish. 


Insulation Contractor was Heat Lock Corp., 
indianapolis, Ind. 





Sure to be pure in Inco Nickel. Solid Inco Nickel tank 
and Inco Nickel valves and fittings protect purity of 





the benzyl chloride being loaded into this 2,135-gallon, 
two-section, tank truck. Nitrogen blowers aid unloading. 


It’s the Inco Nickel in this truck that delivers 
benzyl chloride colorless and pure 


It’s one thing to make benzyl chloride 
to fit exacting specifications. Another 
to deliver it that way. 

Yet Inco Nickel and its alloys help 
do both. For two reasons: 

1. Because of its great resistance to 
corrosion, Inco Nickel does not 
contaminate the product with me- 
tallic corrosion products. 

2. Nickel does not impart undesira- 
ble color to the product. 

That’s been proven time and again. 
For years the manufacturing and stor- 
age of benzyl chloride and other purity- 
sensitive chemicals have been done in 
nickel or nickel-alloy equipment. 


Now Nickel preserves purity during 
shipment, too. 


Inco Nickel and Inco Nickel Alloys 
are the preferred materials today for 
shipping benzyl chloride, phosphorus 
oxychloride, phenol and similar chemi- 
cals, It’s used for drums, ton-containers, 
tank cars, tank trucks (like the one 
shown above), valves, pumps, fittings. 
Loading and unloading lines, too. 


Sometimes solid Nickel is used. 
Sometimes, Nickel-Clad Steel. Both 
deliver the pure product customers 
want. Both improve equipment life. 
Both are easy to fabricate. 


Nickel... tor purity 








Information on new 
developments is readily 
available 


Much valuable information on new 
developments in shipping purity- 
sensitive chemicals reaches Inco’s 
Development and Research Divi- 
sion. So if you have a problem of 
this nature, write today. Perhaps we 
can help solve it. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


ae 
INCO, Nickel Alloys 


TRaOEt wate 
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Betton 


Tear a small piece from the continuous sheet 
of cake coming from a FEinc String Filter. 
Turn it over in your hand. In the closely 
spaced grooves you'll see why FEinc gives 
better filtration . . . on jobs ranging from 
thick fibrous cakes to thin sticky slimes. 

The strings literally lift the cake out of the 
weave of the cloth. No scraper to wear, 
smear or plug the fabric. The cake is dryer, 
too. Cleaner cloth aids filtrate removal, with 
less vacuum. No “blow-back” is needed to 
loosen the cake, hence no filtrate is blown 
back into the cake. If FEinc’s Compression 








CUSTOM DESIGNED CONTINUOUS FILTRATION 
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Dewatering Mechanism is added, you get 2 
to 6% more moisture out of the cake. 

It all adds up to higher yield with FEinc: 
Cleaner, more workable cake . . . higher 
recovery of solubles . . . higher filtration 
rates with a smaller filter . . . extra savings in 
reduced “down-time” and longer cloth life. 

The Original String Discharge Filter is 
now only one of many types of FEinc con- 
tinuous rotary vacuum filters available . . . 
custom-made at standard costs. Write for 
bulletins today, or ask for performance 
studies. No obligation, of course. 


For a 
Bigger Yield 


FILTRATION ENGINEERS, INC. 
Bhoto ms @la-tdcolste—ida-1-3 me I 1\7-1 a ane ae 
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Sola-Flex #4 bellows 


are made 


BIG OR LITTLE, round or square, convoluted or 
WAN WILLA U-span—no matter what kind of expansion joints 5 O L A R 
you need, Solar can build them. Sola-Flex joints are 


AIRCRAFT COMP Y 
durable, economical, and are based on advanced engineering nebo 


designs using a wide variety of metals. High or low pressure 
piping problems are easily solved with Sola-Flex bellows. SAN DIEGO DES MOINES 
Ask for our latest catalog. Write Dept. C-21, Solar Aircraft 


Company, San Diego 12, Calif. 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS + GAS TURBINES » BELLOWS © CONTROLS © HIGH TEMPERATURE COATINGS » AIRCRAFT COMPONENTS 


JUVUUUUUUUUU UU UU UU 
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You can see why 
Saran Lined Pipe 


prevents corrosion 


Acids, alkalis and other corrosive liquids never touch the rigid steel 
pipe ... it’s continuously lined with durable, corrosion-resistant saran 


Say good-by to corrosion problems when 
you install saran lined pipe, fittings, and 
valves. This combination of corrosion- 
resistant saran swaged into rigid, non- 
bursting steel has a proved record of 
corrosion prevention in the chemical, 
petroleum, waste, pulp and paper, metal 
finishing and food processing field. 


Saran lined pipe, fittings and valves 
form tight, snug, leakproof joints .. . 
is available for working pressures up to 
150 psi. Fittings and valves are also 
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available in steel for working pressures 
to 300 psi. You’ll be amazed how easy 
and economical it is to install this 
modern piping, too. For it can be cut 
and threaded in the field with available 
pipe fitters’ tools. And because it’s rigid, 
a minimum of supporting structures 
are needed. 


For further information on saran lined 
pipe, fittings, and valves send in the 
coupon on the right today. THE DOW 
CHEMICAL COMPANY, Midland, Michigan. 


you can depend on DOW PLASTICS 











Koh AAR) wee 





Saran Lined Pipe Company 
2415 Burdette Avenue 
Ferndale, Michigan 

Dept. SP627A 


Please send me information on saran lined pipe, valves, 
and fittings. 











Name ringiip UN istalcasetanismeabecctiiaeh 
Company. ch Pe lavisiiepdlenttetiniduenin 
Address. saestniplininttties ngalatiteoail We 
City State__ 





Saran Lined Pipe is Manufactured by 
The Dow Chemical Company, Midland, Michigan 





Liquid never touches metal in Saran Lined Pipe 
even at a flanged connection like this. 


a ee 
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How fixed electrodes assure top efficiency 
in a Buell *‘SF’’ Precipitator 


PHOTOGRAPH OF BUELL PLASTIC MODEL GY INDUSTRY @ POWER 


Even when high-resistivity dusts must be collected, top efficiency is guaran- 
teed by the exclusive shape of Buell’s Spiralectrodes—proved to give 50-100% 
greater emission than straight wires. Exclusive Continuous Cycle Rapping 
virtually eliminates maintenance by keeping electrodes constantly clean. 


GET ALL THE FACTS 


Write to: 


‘ Buell Engineering Company, 
Buell Cyclones also assure top efficiency Dept. 12-F, 70 Pine Street, 


with large diameter design to eliminate New York 5, New York 
clogging ... and by harnessing double- ed 
eddy and putting it to work. 


Buell’s Low Resistance Fly Ash Collector 
combines top efficiency to meet present 
strictness, with low draft loss for natural 
or mechanical installations. 


FIECTRICAL PD eerts at delivering Extra Eficiencyin DUST COLLECTION SYSTEMS 
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Cooling Surface 


with Allis-Chalmers 


MOTORS 














STRETCH OUT RIB DESIGN 


of Allis-Chalmers motors and see 
the greater cooling area provided 
— as much as 43% on many mod- 
els. Insulation won’t fry under 
normal conditions with deep-rib 
construction because every rib 
adds to the heat-dissipating sur- 
faces. The result—moderate over- 
loads can be taken in stride with 
little fear of burnouts. 
















As a new machinery component or as replacement, specify Allis-Chalmers. 
To find out more, contact your nearby A-C district office, distributor, or 
P write Allis-Chalmers, General Products Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS ca 














Save Hundreds of Dollars | 


on Many Process 


Pump Applications 


This pump will do many of the jobs of a 
costly refinery-type pump, yet it costs hun- 
dreds of dollars less to buy. 


It isn’t meant to do every job in the chemi- 
cal industry. But it will handle a big percent- 


age of the jobs. Check the construction and , 


design features that make this possible: 


@ It’s built in most used ratings . . . to 3500 gpm, 
heads up to 550 ft. 

@ Handles liquids in most common temperature 
range... up to 550 F. 

© Pumps liquors, corrosive materials and solutions, 
and petroleum products. 


ALLIS-CHALMERS 


CHEMICAL 
PUM 


@ Built in wide choice of materials including: iron, 
bronze, aluminum bronze, stainless steel, high nickel 
alloys and others. 


@ Available with several sealing methods including 
standard packing, inside and outside mechanical 
seals, plus special features such as cooling water 
jacket, smothering gland and others. 

@ Features double-row, oil-lubricated bearings. Two 
oil rings running in generous reservoir of oil carry 
oil to bearings. 


®@ Rigid cast-iron frame supports pump body and 
holds bearings in alignment. 


Get complete information. Call your nearby Allis- 
Chalmers district office. Or write to Allis-Chalmers, 
Milwaukee 1, Wisconsin, General Products Division. 
Ask for Bulletin 52B7638. 


ALLIS-CHALMERS 




















ASME Steel Reducer 13’ large diam- 
eter; 6’ small diameter, 18’ high, 7” 
Steel throughout. 











X-RAY INSPECTION 
FOR QUALITY CONTROL 


KOVEN equipment in all metals and alloys 
includes: High pressure vessels built to 
A.S.M.E., A.P.1. Codes; extractors; mixers; 
stills; kettles; tanks; stacks; breechings; hot 
transfer lines; light and heavy fabricated 
piping and plate exhaust ducts. Shop and 
field erected storage tanks to 2 million gal- 
lons. High vacuum testing on liquid oxygen 
storage tanks. 





years ago and 33 years OKs 
\- the completion. af-the.. Panama Canal 





was making individualized chemical equipment 










To take a BIG step, mankind must practice FIRST with little steps. An outstanding 
achievement like the Panama Canal—like the developmen* of individualized chem- 
ical equipment—requires years of experimental research. 


. And 75 years of exactly that kind of 
research—of the compound skill and ex- 
perience it takes to manufacture top- 
quality chemical equipment—have made 
lL. O. KOVEN & BRO., INC. a foremost 
contributor to the chemical industry . . . 
and developed exactly 75 CLEAR REA- 
SONS WHY chemical manvfacturers. de- 


pend on KOVEN for the best and most 
efficient means to fast, economical produc- 
tion. 


For complete information concerning 
KOVEN Individualized Equipment—equip- 
ment built to your exact specifications— 
call or write today for a consyltation with 
a trained KOVEN representative, and send 
for Bulletin #550. There’s no obligation. 


SPECIALISTS IN INTRICATE FABRICATION USING: 


STAINLESS STEEL * ALUMINUM * MONEL * NICKEL * INCONEL 
ALL CLAD MATERIALS * Fabrication to all A.S.M.E. Codes 











OwGye FOR INDIVIDUALIZED EQUIPMENT SINCE 1881 











L. O. KOVEN & BRO., 
PLANTS: JERSEY CITY, N. J. * DOVER, 
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INC. * 154-A OGDEN AVENUE, JERSEY CITY 7, N.J. 
N. J. * TRENTON, N. J. 
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STERILE, PYROGEN-FREE 
WATER FROM BOILER STEAM 
with Selas Steril-Aqua’ System 





SEPARATOR 
ruree 
assemaiy 


conouctiviry 
cou 


AUTOMATIC VALVE 


o 





RECTED waree 
To sOneR 


STERLE WarTtR 
TO PROCESS 





New direct method produces up to 500 gallons 
per hour automatically, economically 


Water—pure enough for injectable pur- 
poses—in quantities ample for even large 
industrial use . . . is produced directly from 
ordinary boiler steam by the Selas Steril- 
Aqua System. : 

The steam system in your plant provides 
not only the heat source but the actual raw 
material to be converted by the Steril-Aqua 
System into sterile, pyrogen-free water con- 
taining less than one part per million total 
solids. 

Hospital, bacteriological and pharmaceu- 


tical laboratories are replacing conventional 
water-still methods with Selas Steril-Aqua 
Systems... thereby saving time, maintenance 
and fuel costs. 

And now, chemical laboratories and in- 
dustrial processing operations—where water 
of exceptional quality is desirable—may have 
the benefits of Selas Steril-Aqua Systems. 
Manual or completely automatic, standard 
units are available in capacities up to 500 
gallons per hour. Larger units will be built 
to your requirements. 


Write for descriptive literature and explain 
your specific needs. Address Dept. 116. 


SE LAG Meet ancl Waid Processing Lagineocs 


CORPORATION OF AMERICA 
ORESHER. PENNSYLVANIA 
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DEVELOPMENT « DESIGN ¢ CONSTRUCTION 
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\ iis cceenne 


New, all-stainless double-seal ball valve. Its manufacturer, JAMESBURY CORPORATION, Worcester, Mass., stresses its straight-line flow 
and elimination of practically all maintenance. 


y 
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MESBURY CORP, [no 5 
WORCESTER MASS. b 
Tr re pb 


4OUBLE-SHEAL 


BALL VALVE 





STAINLESS means corrosion-resistance 
in new double-seal ball valve... 


The all-stainless construction of this new-type, 
double-seal ball valve means exceptional resistance 
to corrosion, erosion and abrasion. That’s part of 
the reason why these Jamesbury valves are being 
used for chemical applications . .. processing of hot 
caustic solutions ...even for the vacuum fields. 
The valve differs from conventional globe or gate 
valves in that its operation depends upon a stain- 
less steel ball, sealed with a plastic or rubber ring 


on both sides. All of the valve, including the ball, 
is machined from Crucible stainless bar stock, type 
303 or 316. 

Stainless may be the answer for your product, 
too. Why not let a Crucible engineer give you the 
facts concerning its most profitable use? Crucible 
Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 


Cuemicat Encingerinc—June 1956 





EN Pommaren | 





338 


ylor-Wharton GAS TRANSPORTS are a 

practical solution to the problem of transport- 
ing and storing large quantities of compressed 
gases. 


Oil refineries use them for hydrogen and nitrogen 
in. starting the Reforming process. Chemical, 
electronics anc food processing companies which 
have their own gas generating equipment use 
them for inter-plant distribution of gases. They 
also find gas transports excellent as a flexible 
means of temporary storage. 


The advantages of Taylor-Wharton Gas Trans- 
ports are especially notable with the lighter gases 
which are not easily liquefied, such as hydrogen 
and helium. They are also used for oxygen, 
nitrogen, boron trifluoride, ethylene and other 
industrial gases. 


In some cases the gas transports are used instead 
of large permanent storage installations, for a 
substantially smaller investment and with 
greater flexibility in use. 





The tubes are made in one of our plants to 
ICC-3A 2400 specifications. After fabrication 
they are completely heat-treated. The trailers 
are specially constructed for use with these trans- 
ports. They are available in single and double 
axle models, 30 or 38 tube capacities. 


How can they serve you? Describe your gas 
transport and storage requirements and we will 
advise you. 





Taylor-Wharton Co. 


Division of 


arsco Corporation 


HARRISBURG 3, PA. EASTON, PA 





} More than a century in Harrisburg | 
® 
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Production roadblocks avoided 
hy ingenious use of air or gas 


Alert industrial engineers and designers are finding 
new ways to put gas and air to work more effectively. 
They take delays out of industrial processing and 
improve quality. They add new utility to devices and 
appliances for commercial and home use. 


J ; s s ss. 
.. Many different applications 
§ can be applied to many indus 


where from 5 cfm to 50,000 cfm they are utilizing the many advantages of 
13 o tl ae fiicats Roots-Connersville equipment. They move large or small 

volumes of air and gas with Blowers, Exhausters and 
Gas Pumps... produce vacuums... meter gas for 
proportioning or other measuring needs... protect plants 
against fire and explosion with Inert Gas Generators. 
Solutions of specific problems are often solved 
faster and better when 


..-assisted by Roots-Connersville ideas 


These are the result of more than 100 years of knowledge 
and are available to any user of gas or air, or equipment 
For spe it send builders who need them, If you have a product ora 
pg aamcnahea sie i process which might be improved by our mutual 
effort, we'll gladly work with you. 


¥ 


Just address: 


Product Development Manager, Roots-Connersville Blower Division 
656 Illinois Avenue, Connersville, Indiana 


Rloots-Connensviite BLowen QB 


A DIVISION OF DRESSER INDUSTRIES, INC. 
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“The utility and ease of cleaning stainless steel 
gives us fleet flexibility impossible with other types 
of tanks”—Says Edward J. Smith, Superintendent 
\of Equipment, P. B. Mutrie Motor Transport, Inc., 
Waltham, Massachusetts. 





Versatility of Stainless Tank Trucks 
Cuts Costs for Shipper 


“Our 20 years’ experience in hauling more than 400 
different chemicals has shown us we get real versatility 
from our stainless steel tanks. For example, a truck 
can be taken off an acid haul, washed up and shifted 
to phenol or another chemical. 

“With stainless tank trucks we can be sure of corro- 
sion resistance, longer tank life and reduced mainte- 
nance. And the hard, smooth surface of stainless not 
only prevents contamination but cuts down off-the- 
road cleaning time.” 

In addition, stainless trucks enable Mutrie to haul 


ARMCO STEEL CORPORATION 


1596 CURTIS STREET, MIDDLETOWN, OHIO 


more overhead-reducing return loads and, in compart- 
mented tanks, a much greater variety of less-than- 
tank-load shipments. 

You can put all these cost-cutting advantages of 
stainless steel tank trucks to work for you, whether 
you operate your own fleet or hire a carrier. From the 
many standard and special grades of stainless produced 
by Armco, a major supplier to tank manufacturers, 
you can specify the one that meets your requirements 
most economically. 


Write us at the address below for complete details. 


SHEFFIELD STEEL DIVISION © ARMCO DRAINAGE & METAL PROPUCTS, INC. © THE ARMCO INTERNATIONAL CORPORATION 
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Simplicity and Good Design Features in 












STURDY, 
PRACTICAL 
DESIGN 
Strong, light weight 
precision cast alloy 
housing is corrosion 
resistant. Only 6 
bolts saves main- 

tenance time. 

















vores give close control and they last longer 


ES * - ‘ : e 
TO COMPRESS > ie Diaphragm has a formed bead which provides increased 


sealing action with increasing control pressure. It has no bolt 
holes. Diaphragm lasts longer. 


(2) Piston plate assembly has a free floating thrust plate 
which absorbs side thrust. Closely guided piston plate main- 
tains valve stem in accurate alignment. High tensile strength 
steel spring is cadmium plated and completely enclosed 





OVER 60 YEARS 
of Temperature and &Y Adjustment screw is non-rising ball bearing type cad 
Humidity Control. 


mium plated, easily accessible, easy to adjust. 





4 | Packing: Deep packing space contains preformed lubri- 
cated packing readily accessible. Note lubricator. 


Accurate control results from smooth rolling diaphragm and 


minimum of valve stem friction. 
Ball Check Lubricator with 


Silicone grease for Right type and size of valve is important for good control 
temperatures 40° to 500° F, 


An experienced Powers engineer will gladly help you make 
the right selection. Call our nearest office or write us direct 


AT NO EXTRA COST 
POWERS CONTROL SYSTEMS 
<< a j Get complete information, write for series 344 bulletins 






Pay POWERS 


Seat Valves 
ry other high quality 
valves. Check their 





Betablished 1601 so THE } POWERS REGULATOR COMPANY ae = 


Offices in Chief Cities in U.S.A., Canada and Mexico, See Your Phone Book 























From Carrier, the people who have built more multi- 
stage compressors than any other company in the world, 
now come new records for axial flow compressors. The 
hundreds of Carrier Axial Compressors in use have 
given dependable service for a cumulative total of 40 
million operating hours! 


Carrier Axial Flow Compressors can meet your 
process needs where exceptionally large volume air or 
gas compression is required. Frame sizes are rated up 
to a quarter-million cubic feet per minute when oper- 
ating on air. 


If you would like a copy of our folder on axial flow 
compressors, or further information about how to meet 
special large volume flow requirements, call your nearest 
Carrier office. Or write Carrier Corporation, Syracuse, 


New York. 
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This massive rotor is the heart of the Carrier Axial Flow Compressor. 





COMPRESSORS FOR INDUSTRY 
REFRIGERATING EQUIPMENT 
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the impulse that revolutionized 





steam trapping 


YARWAY 
IMPULSE 

STEAM 
TRAP 








the only 
moving part 


...@ small stainless steel 
valve that literally floats 
on the condensate load. 
Gets equipment hot in a 
hurry—and keeps it hot! 


Twenty years ago YARWAY applied a unique theory of thermo- 
dynamics to steam traps—and gave industry the amazing YARWAY 
Impulse Steam Trap. 

Today — over a million YARway Impulse Steam Traps later — 
advantages like the following continue to convert new users, and 
convince old users to standardize on the YARWAY Impulse: 


@ QUICK HEAT-UP AND EVEN TEMPERATURES OF EQUIPMENT 

@ GOOD FOR ALL PRESSURES WITHOUT CHANGE OF VALVE OR SEAT 
@ SMALL SIZE—LIGHT WEIGHT 

@ ONLY ONE MOVING PART 

@ STAINLESS STEEL—minimum maintenance 

@ WON'T FREEZE UP 

@ A COMPLETE LINE of sizes and types for every requirement 

@ IMMEDIATELY AVAILABLE from 270 local Industrial Distributors 


For free Trap Selector, or 24 page Bulletin, write 


YARNALL-WARING COMPANY 
137 Mermaid Avenue, Philadelphia 18, Pa. 
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SERIES 60 
and 120 


For all normal 
trap require- 
| ments, pressures 
to 400 and 
600 psi. 






















Y2" Wo. 20-A 


For light loads 
on tracer lines, 
steam mains, 
small presses, etc. 







SERIES 40 


For heavy 
loads requir- 
ing extra 
high capa- 
city steam 
traps. 












INTEGRAL-STRAINER 
HIGH PRESSURE TRAP 


For high 
pressures, 
high tem- 
peratures. 
(Flanged or 
welding con- 
nections.) 










\7.\@ IMPULSE STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
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For your selection 


ALTEMP A-286 . . . an austenitic iron- 
nickel-chromium alloy made heat- 
treatable by the addition of titanium. 
Designed to maintain high strength 
and corrosion-resistance up to the 
1350 F range, and to afford satisfactory 
scale resistance up to 1800 F. 


A-286 was developed in the A-L 
Research Laboratory in Watervliet, 
N.Y., in the 1949-51 period. Among 
the high-strength, heat-resisting alloys, 
it has exceptionally low strategic alloy 
content, improved hot-working and 
machining qualities, and good Center 
ductility in large sections. Currently 
used in jet engines and superchargers 
for such applications as turbine wheels 
and blades, frames, casings, after- 
burner parts, bolting, etc. 


This alloy is readily produced in 
large quantities without the need of 
special steel-making equipment. It is 
available in the form of billets, bars, 
forgings, sheet, strip, tubing and hot- 
extruded shapes. 


WRITE FOR INFORMATION 


Certified laboratory data on the prop- 
erties of Allegheny Ludlum high 
temperature Super Alloy Steels are 
yours On request. 


ADDRESS DEPT. CE-78 





ALTEMP S-816 . . . 2 chromium-nickel- 
cobalt base alloy, strengthened by addi- 
tions of molybdenum and tungsten, 
and with a columbium-carbon ratio of 
ten to one to insure its structural 
stability. Designed for high strength 
and corrosion-resistance service in the 
1200-1500 F range, and at higher 
temperatures under lower stress con- 
ditions. Developed in the A-L Re- 
search Laboratory at Watervliet, N.Y. 
in the years of 1940-43, and engine- 
tested and proved for periods of over 
30,000 hours. 

§-816 is used currently for turbine 
blades in two of the production jet 
engines, also in a number of experi- 
mental aircraft and commercial gas 
turbines. Except for seamless drawn 
tubing, it is available in practically all 
formsand shapesin whichstainless steels 
are processed, including hot extrusions. 


ALTEMP S-590 was designed for service 
in the range of 1100-1400 F tempera- 
tures where high strength and corro- 


ALTEMP 


HIGH TEMPERATURE 
SUPER ALLOY STEELS 


sion resistance are required, and where 
cost is also a factor. Unlike S-816, 
which is practically a non-ferrous alloy, 
S-590 has a chromium-nickel-cobalt- 
iron base. However, itemploys the same 
molybdenum and tungsten additives, 
and the same columbium-carbon ratio. 

S-590 was developed at the Watervliet 
Laboratory and field-proved during the 
same years as S-816. It is available in 
the same shapes and forms, and is 
currently being used for turbine blades 
and wheels in experimental commer- 
cial gas turbines. 


OTHER GRADES . . . among the many 
other Super Alloys made by Allegheny 
Ludlum are V-36, M-252, 19-9 DL, 
19-9 DX and Waspaloy. 

Do you have a high temperature 
problem? The services and experience 
of our Research Laboratories and Tech- 
nical Staff are completely at your 
command. Allegheny Ludlum 
Steel Corporation, Oliver ne 
Pittsburgh 22, Pa. 


wsw 8310 B 


PIONEERING on the Horizons of Steel 


Allegheny Ludlum 


Stocks of AL Stainless Steels carried by all Ryerson warehouses 





Long propuct® 
NIGH-autoy stEetS 
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ON HANDLING TOUGH CORROSIVES! 


U SE To maintain smooth production schedules, Eastman Kodak brings 
corrosive solvents and acids to its Rochester plant via truck from 
nearby tank farm storage. Corrosive action, however, was destroying 
loading hoses after comparatively short periods of use. To overcome 
this costly problem. Kodak replaced its hoses with Chiksan Loading 


Arms. That was 10 years ago. Today, there are over 40 Chiksan Load- 
ing Arms in service at Kodak Park and not one record of product 


LOADI NG ARMS fatigue to date. 


Whatever your fluid handling requirements, be it corrosive or other, 
insist on Chiksan Loading Arms—the time proven answer where the 
accent is on service, safety and speed. 

There’s a Chiksan Catalog waiting for you. Send for it today. 


a LHIKSAN 


SS CHIKSAN COMPANY-—BREA, CALIFORNIA + CHICAGO 5, ILLINOIS - NEWARK 2, NEW JERSEY 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Subsidiaries: Chiksan Export Company « Chiksan of Canada, Ltd. 


FOR CATALOG, WRITE DEPARTMENT 12-6 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


ay 
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by conveyor belts ¥ 


JEFFREY offers you 


equipment incorporating the know- 
how gained in three-quarters of a 
century of studying and solving 
material-handling problems. Today, in 
thousands of plants throughout the 
world, Jeffrey conveying equipment is 
depended upon to maintain high pro- 
duction schedules, lighten the burden 
of labor and reduce operating costs. 


Write for Catalog 860 describing 
Jeffrey material-handling and process- 
ing equipment. For high quality parts 
matching those originally installed on 
your equipment, get in touch with a 
nearby Jeffrey distributor or The 
Jeffrey Manufacturing Company, 
Columbus 16, Ohio. 


Soom) 


(JEFFREY 


CONVEYING © PROCESSING e MINING EQUIPMENT 
TRANSMISSION MACHINERY ¢ CONTRACT MANUFACTURING 
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No. 2F Mix-Muller 
(30 cu. ft. capacity) 
arranged to prepare 
ceramic body for pug 
mill and deairing ex- 
truder on continuous 
basis. Overhead 
charging serves mixer. 





..» Make 
continuous quality a part of 


your continuous processing with 


Full time adequate control over these three 
factors holds the key to the successful blend- 
ing of almost any kind of ceramic material: 


e Accurate proportioning of ingredients. 


e Compensation for, or control of ingre- 
dient variables. 


e Proper moisture content. 


If you’ve had experience with continuous 
mixing you may have found that the speed you 
wanted was gained at a loss of control over 
these factors and perhaps, at a high cost in 
equipment. 


With a Simpson Mix-Muller in your process 
it is never necessary to sacrifice the positive 
quality and control over mixing properties 
obtainable only through batch mixing—for 
continuous quality, or quantity. 

The installation above shows how a leading 
dinnerware producer has arranged his mixing 
facilities to take maximum advantage of the 
adaptability of the Simpson Mix-Muller for 
continuous mixing service. Effective process 
arrangement is part of the National service... 
at your service. 

Write for details and remember — 

MIXING 1S OUR BUSINESS . . . OUR ONLY BUSINESS FOR GVER 40 YEARS. 


NATIONAL ENGINEERING CO., 636 Machinery Hall Bidg., Chicago 6, III. 


- SIMPSON M/X-MULLER * DIVISION 

















Simple Arithmetic... 


cents per /b. 


1G 302, sheet Base Price 
® 5¢ cents per 1b. 


430, Sheet Base wd o 2 


OT RAEN OO 8 EPG Wl SOIL UBT TE NE SG PY 


Wuing / a ¢@ Wh cents per (b. 


in Stainless SHEET Costs! 

















Now You Can SAVE $200 Per Ton! 





Many designers and fabricators who are 
currently using Type 302 stainless can, in 
numerous applications, specify Type 430 
straight chromium stainless and take 
advantage of the 10 cents per pound dif- 
ference in base price. Some of our cus- 
tomers are already saving more than $200 
per ton using our 430 MicroRold stain- 
less sheet. 

The steel industry estimates that 50% 
of all stainless sheet applications could 
satisfactorily employ Type 430, the least 


expensive of all stainless grades, as an 
economical and practical material. When 
propetly applied, Type 430 has all the 
desirable qualities of beauty, corrosion re- 
sistance, strength, long life and low main- 
tenance that no other material, except 
stainless, can offer. Sogataees 
We are currently producing our 
MicroRold Type 430 sheets in thick- 
nesses .005” to .109” with 2B or 2D 
finishes; and in thicknesses .010” to 
109” in No. 3, 4 and 7 finishes. 


Send for Your copy, “Care and Use of 430 MicroRold Stainless Steel” 


Washington Steel Corporation 


6-S WOODLAND AVENUE, WASHINGTON, PA. 
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SAVE ON TOWER MAINTENANCE 


PACK WITH LAPP PORCELAIN RASCHIG RINGS 


Lapp raschig rings are smooth, completely vit- 
rified, strictly non-porous and iron free. They 
are chemically inert to acids of all concentra- 
tions (except hydrofluoric); there can be no 
crumbling from capillary pressures nor absorp- 
tion of liquids to contaminate later processing. 
This combination of characteristics assures an 
indefinite life chemically. 
Physically, Lapp raschig 
rings are tougher against 
damage from handling 
and tower operation 
than other ceramic rings 
or other packing shapes. 
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Lapp customers report longer continuous 
service and greater purity of product from 
their Lapp packed towers... with greatly 
reduced maintenance costs. 


WRITE for our bulletin describing the char- 

acteristics of Lapp Chemical Porcelain. See 
how you can save with 
a trouble-free system of 
Lapp Porcelain. Lapp 
Insulator Co., Inc., 
Process Equipment Di- 
vision, 802 Wendell St., 
Le Roy, New York. 





A plant manager asks 
3 leading questions about V-belts 


| “I stock 85 different sized sets of 
belts—how can Veelos help me?” 


With four 100’ reels of Veelos (0, A, B, C widths) you 
can replace as many as 316 different sizes of endless belts 
——and store your Veelos in inches of space! Veelos cuts 
your inventory to a minimum. No obsolescence or de- 
terioration, no worries about specific sizes. With Veelos, 
your storage and inventory problems are licked! 


3 “How do I eliminate costly 
belt vibration?” 


Install Veelos in place of ordinary belts! Veelos bel*s 
are absolutely uniform; every stud and link is identical; 
every foot of the reel is identical and uniform; they’re 
perfectly balanced. Your Veelos salesman can easily 
prove to you with a Veelos Vibration Analyzer (tested 
against any V-belt you might now be using) that Veelos 
cuts vibration up to 90%! 


ya **How does Veelos cut installation 
and down-time?” 


Veelos is an adjustable belt. With Veelos, there’s no 
tearing down outboard bearings, no resetting, tilting or 
moving motors to make belt replacement or repairs! 
And you don’t have to replace a complete matched set 
because of one loose belt—Veelos belts adjust to any 
length, can be altered by adding or removing links! 


Get your free Veelos Data Book; 


mation on belt drives. Write to: 


LINK V-BELT MANHEIM 
Manufacturing & Belting Company 
110 Stiegel St., Manheim, Pa. 


yEELOF many pages of important infor- 


Veelos is known as 
Veelink outside U.S.A. 


*Industrial Belt 
Specialists Since 1911” 


O©MMA&B. Co. 1956 


Adjustable to any length e Adaptable to any drive « Balanced power e Constant power e Vibrationless power 





“INGREASING DILUENT TOLERANCE 
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Pick your proper solution resin...at¢ a glance! 


e Another Firestone service to help you make the 
right resin choice! 

These 6 EXON solution: resins are engineered 
precisely, varying in properties to suit various appli- 
cations and uses—but never varying in quality of 
performance. 

Further product details at right. Keep this chart 
handy to help you choose easily and accurately. 


Firestone f 





CHEMICAL SALES DIVISION 


EXON 450—lIdeal for strip 
coatings. Good solubility, tensile 
strength and durability. 


EXON 461 — A unique fluo- 
rine-containing resin combining 
high solubility, unusual chemical 
resistance, heat stability and 
weatherability. 


EXON 470 — Excellent adhe- 
sion to metals, alkyd and vinyl 
surfaces. Compatible with wide 
range of drying oils, alkyds, 
phenolics, melamines. High sol- 
ubility in inexpensive solvents. 


EXON 471 — Excellent for 
weatherability and durability in 
a protective coating. Corrosion 
resistant. No measurable change 
after sunlamp exposure for 360 
hours as 1 mil film. 


EXON 481 — Makes possible 
colorful, abrasion-proof, wash- 
able coatings that resist fading 
or cracking. 


EXON 485—For superior strip 
coatings. Lower viscosity makes 
application easier and shelf-life 
better. Good clarity. 


For complete information and technical service, call or write: 


FIRESTONE PLASTICS COMPANY, DEPT. 628 H, POTTSTOWN, PA, @ A DIVISION OF THE FIRESTONE TIRE AND RUBBER COMPANY 
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It’s two flatcars long and 9 ft in diameter. 
Weighing 125% tons, this depropanizer 
tower is the heaviest and most complex of 
the 56 vessels we're fabricating for an 
East Coast refinery. 

The vessel’s 104-ft overall length in- 
cludes a 12-ft skirt. The shell is 14% in. 
thick. After welding in accordance with 
ASME 1952 code the tower was completely 
X-rayed and stress-relieved. 

Chief reasons for the vessel’s unusual 
weight and complexity are forty flanged 
bubble trays, equipped with bubble caps 
and downcomers. They were made from 
¥g-in. plate and weigh 1445 Ibs each. 
Fabricating and installing them called for 
some mighty skillful workmanship. 

We've been fabricating petroleum and 
chemical towers and vessels for a good 
many years. If you have a job in mind, we 
suggest that you talk it over with us. Please 
get in touch with the Bethlehem sales office 
most convenient to you. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steei Export Corporation 


BETHLEHEM STEEL 
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Corrosion resistance is not enough to stop acids or alkalies from chewing 
up a motor in a hurry. That is why the wise engineer selects Reliance 
Corrosion-Proof Motors for corrosive service. 

These motors are built to withstand the onslaught of destructive chem- 
icals for years. Housings are made of virtually indestructible cast iron. 
Exterior contours are designed to slough off liquids—no nooks and cran- 
nies to retain corrosive elements. Enclosures are sealed to prevent any 
leakage . . . Metermatic lubrication systems provide complete protection 
against burned out bearings and contaminated lubricants. 


Anyway you look at them, Reliance Corrosion-Proof Motors can take 
it—and you’re not limited in the choice of motors either. A complete line 
of a-c. motors, 1 thru 300 hp., is available in all mountings, frequencies 


and voltages. 


Why not call your Reliance representative today and get all the details. 


RELIANCE 4 


Jotally-Fhotected 


WS RELIANCE -tncincsaineco-* 
Dept. 136A, Cleveland 10, Ohio © Canadian Division: Welland, Ontario 
Sales Offices and Distributors in Principal Cities 
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No matter how you do it, get word to Morton 
for help in solving any salt problem 


The Morton Salt Company offers fast help from salt 
specialists—-at no cost to you. You get the best possible 
help when we dispatch a Morton Consulting Engi- 
neer in your area to your plant. He’s an expert when 
it comes to solving problems relating to salt—and 
he’s backed by the services of chemists and salt 
scientists at Morton’s ultra-modern salt research 
laboratory. 

A Morton Consulting Engineer can help you de- 
termine which grade, or grades, of salt will do the 
best, most economical job in your particular opera- 
tion. He can help you expand or modernize a brine 
installation or plan a new water softening system. 
Best of all, these services don’t cost you a cent— 
and they may well save you hundreds of dollars. 

Whatever your salt needs are, Morton can fill 
them promptly and economically. Morton produces 
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many grades of salt for use by the chemical industry. 
Only Morton has nine strategically located plants 
to serve you. And only Morton can offer fast delivery 
from a bag to a trainload, at favorable prices and 
freight, anywhere in the country. 

Sending distress signals from a mountain top is 
advisable only if ‘you’re steeped in the code of the hills. 
The best way to get help, of course, is to write or wire. 





MORTON SALT 
COMPANY 


INDUSTRIAL DIVISION 


Dept. CE-6, 120 So. La Salle Street, 
Chicago 3. Illinois 
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SAFE 


Here’s a transformer you can safely install 
anyplace without worries. 

@ Fire or Explosion Hazard Eliminated — 
Unit is hermetically sealed in inert-dry-nitrogen 
atmosphere. 

@ Completely Protected—Can be placed safely 
in flood areas, dirty and contaminated atmospheres, 
or in open work areas without vaults or barriers. 

@ Insulation Life Increased — Core and coil 
assembly is sealed in inert gas. Eliminating oxida- 
tion reduces thermal aging of insulation. 

@ Maintenance Requirements Cut — Elimina- 
tion of cooling tubes and use of smooth tank surface 
reduce paint area as much as 60%. No internal 


ALLIS-CHALMERS 
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A-5035 





Designed for the 
pughest Spot 


In Your Plant 











in any location regardless of 
Atmosphere or Moisture Conditions 


liquids to maintain. All-welded construction. Num- 
ber of gasketed openings reduced. Cleaning of core 
and coil eliminated. For these reasons, unit can be 
installed in hard-to-get-to places. 


®@ Low Installation Cost — Unit is ready to be 
energized immediately upon delivery, after check 
to make certain no damage or leaks have occurred 
during shipment. 


Allis-Chalmers transformers have an outstanding 
record of satisfying thousands of users all over the 
country. You can get the complete story on Allis- 
Chalmers sealed dry-type transformers from your 
local A-C office, or write Allis-Chalmers, Power 
Equipment Division, Milwaukee 1, Wisconsin. 


tet 








terme” 


355 





These Speedomax recorders, teamed with Thermal 
Conductivity Analyzers on the synthesis unit (right), 
chart final yield (far left), and H2-N2 ratio before and 
after recycle gas enters feed stream. 


L&N Analyzers Help The Atlantic Refining Co. 
Produce Maximum Ammonia Yield Economically 


At The Atlantic Refining Company’s modern 
ammonia plant in Philadelphia, peak performance 
* depends on holding a precise hydrogen-nitrogen 
ratio to the converter, for maximum ammonia 
yield. A team of L&N Thermal Conductivity 
Analyzers with Speedomax® recorders handles the 
vital measuring jobs involved. 

The H.-N, ratio itself is so important that The 
Atlantic Refining Company operates two identical 
L&N Analyzers on the feed stream, one before and 
one after entry of recycle gas. These continuously 
record H, over a range of 65 to 85% while another 
Analyzer, calibrated 0 to 20% NHsz, records am- 
monia yield from the converter, and the amount 
returned in the recycled gas stream. 

Feed hydrogen for the process is a by-product 
of The Atlantic Refining Company’s design of 





catalytic reformer, known throughout the industry 
as a Catformer. 

The Atlantic Refining Company’s applications 
are typical of hundreds of successful jobs these 
recording and controlling L&N Analyzers are 
doing, not only in other ammonia synthesis plants, 
but on widely varied measurements throughout the 
process industries. For complete product data, 
write for Folder ND46-91(2). Or, to find how 
analytical control can benefit specific processes 
you have in mind, outline your problem for our 
engineers without obligation. Our address—Leeds 
& Northrup Co., 4916 Stenton Ave., Phila. 44, Pa. 


LEEDS NORTHRUP 


instruments @uiomatic controle ¢ furnaces 
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ook at the advantages of 


. Bridgeport balanced-wal 
| duplex tube 





) Balanced in wall thickness, varied ¥% ; 


to match your application 


: Ba la need for better safety factor, 


through equal wall life 


; Balanced for longer service, 


through optimum use of metal 


i Ba la n ced in metal specification to 


resist different types of corrosion, 
inside and out 


Before specifying any heat-exchanger tubes, consider 
these facts: The job of each Bridgeport Duplex Tube is 
analyzed and gauges are calculated so that both inner 
and outer tubes will attain the same long life. The wall 
thickness of the component tubes in Duplex is varied to 
meet your specific application needs as influenced by 
temperature, pressure, corrosion rate on the inside and 
outside. You are assured a balanced-wall Duplex Tube, 
with improved safety factor, which makes practical use 
of every ounce of metal. 

Another important benefit is the superior heat-trans- 
fer properties of Bridgeport Duplex Tube, achieved by a 
closer, cleaner bond on the interfaces. And, of course, by 
resisting different types of corrosion inside and out, 


rt 





Bridgeport Brass Company, Bridgeport 2, Connecticut » In Canada: Noranda Copper and Brass Limited, Montreat 
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BRIDGEPORT BRASS 


Offices in Principal Cities - Conveniently Located Warehouses 






Bridgeport Duplex Tubes are available in many combina- 

tions of copper-base alloys with steel, aluminum and other 

ao Lifetime Costs Are Lowest With Bridgeport Duplex 
ubing. 


they eliminate or reduce the need for frequent retubing 
and shutdowns, and reduce maintenance costs sub- 
stantially. 

Add up all these advantages, and you see that Bridge- 
port Duplex Tubes give consistently superior perform- 
ance and lasting economy over a period of time. 
Remember, it’s lifetime costs that count and Bridgeport 
Balanced-Wall Duplex Tubes assure lowest lifetime 
costs. Our Technical Service Department will be glad to 
recommend Duplex Tubes to match your individual serv- 
ice requirements. 

Call your locai Bridgeport Sales Office for complete 
information. Ask for Bridgeport’s Duplex Tube Tech- 
nical Bulletin. 
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for sling piping pasblora 


MOVEMENT 


CONTRACTION « 


EXPANSION 
SHOCK 


e ALIGNMENT e 
VIBRATION e 








TWO JOINTS 


ment or simple flex 


Ms arrangement provides for piping align 


ale connection 





BARCO 
BALL —/ 





THREE (OR MORE) JOINTS — For 


angle! Any radius! 


er, 
eB; 
whe’ 


BARCO BALL JOINTS 


complete flexibility. Any 


Any plane! Many arrangements possible 





In Oil, Chemical, and Petrochemical Piping 


BARCO 


516G Hough Street ° 


HE four basic principles of motion illustrated above make the 
BARCO Flexible Ball Joint one of the most useful, most 
versatile fittings ever developed for piping conveying chemicals, 
oil, steam, water, air, and countless other fluids. One joint often 
does the work of two or more ordinary swivel joints, because it moves 
in any direction! 
Metal pipe made flexible with Barco Flexible Ball Joints is practically 
indestructible. Long range planning calls for the permanence of this 
type of construction—for freedom from maintenance and replacement, 
and SAFETY! 
There are many applications for Barco Flexible Ball Joints in industry: 
(1) To permit movement, (2) To accommodate expansion and contrac- 
tion, (3) To provide_for alignment, (4) To insulate against vibration 
and shock. For piping up to 12”. Wide choice of styles and materials. 


Let us give you the complete story. 
Co. 


Barrington, Illinois 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 


BALL, SWIVEL, 
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SWING, AND REVOLVING JOINTS 


| 


GET THE FACTS—nNew Catalog 2158 
is an interesting, illustrated handbook 
on the application of Barco Flexible 
Ball Joints. Send for your copy NOW. 


MOVES IN | 
ANY 
DIRECTION: jj 
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Securely sealed for low maintenance = 


TOTALLY ENCLOSED 
FAN COOLED MOTORS 


When motor maintenance goes down, production goes up. Century TEFC Motor 
protects itself from dust, grit, chemical fumes, moisture. Shaft openings at each 
end are labyrinth-sealed, and there is a precision clearance between metal 
seal and bearing bracket. 


Outside, a hose or whisk broom quickly cleans it. External fan forces jets of 
cooling air across the frame. Inside, vital motor parts are completely sealed 
off from injurious atmosphere. Factory lubrication of bearings is adequate for 
several years’ service under normal conditions; however, whenever required 
bearings may be relubricated through grease plugs. 


For full facts on your specific application, call the Century District Office or 
Authorized Distributor nearest you. 


CENTURY sets the pace... building TEFC Motors for 25 years 
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Pe pee eer 


Thousands of pressure vessels like these have been produced for the 
A.E.C. by Newport News, ahead of contract delivery schedule. Nickel- 
plated inside and out, they withstand corrosive uranium-hexafluoride gas. 


When the pressure’'s on 
for pressure vessels 


Specialized production techniques and the skill of New- 
port News craftsmen operating vast fabricating shops team 
up to deliver trainloads of pressure vessels on schedule. 


When it comes to turning out process equipment, New- 
Engineers: Desirable positions 


available at Newport News for 
from Newport News on your present or future projects. Designers and Engineers in many 
Get the benefit of plant methods developed by specialists categories. Address inquiries to 
Employment Manager. 


port News has the facilities and experience. So get a bid 


producing pressure vessels, vacuum tanks, towers, reactors, 
weldments and sub-assemblies. 


Look over the scores of ways in which Newport News Ne wport News 


can help you ... send for the easy-to-read, illustrated book- Shipbuilding and 





let Facilities and Products. It’s yours for the asking. Dry Dock Company 
Newport News, Virginia 
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way MIDGET SOLENOID VALVES 


Progressive designers, the men who lead the trend toward min- 
iaturization, depend on ASCO as the one source for a full line 
of midget solenoid valves. The unexcelled quality and dependability 
that ASCO pioneered in the solenoid valve field is found, too, 
in today’s midget solenoid valves. Only the size has been reduced. 

For flow applications using air, gas, water, light oil, refrigerants 
and many other liquids, ASCO Midget Valves assure complete 
safety and truly exceptional performance. 

ASCO Midget Solenoid Valves are available with standard, 
watertight or explosion-proof enclosures. Pipe sizes ¥g” and 4"; 
pressure range 0-1000 psi. 

There’s ome source that solves virtually any solenoid valve 
problem — ASCO. Write today for complete data on ASCO 
Midget Solenoid Valves — or outline any of your requirements. 
We'll be pleased to assist you. 




















Solenoid Valves 


SHOWN % ACTUAL SIZE 
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Now —A Revolutionary NEW Steam Trap! 


SO RUGGED 
this steam trap practically eliminates maintenance 


7, a CAP 





2. a visc 





3. a Bopy Gap 





> 


Til 


€ 


SIMPLICITY ITSELF! 
No valve-closing mechan- 
isms to wear or stick. No 
critical clearances to 
choke. No gaskets to leak. 
Only moving part a SOLID 
Stainless steel disc. 


ACTUAL 
SIZE 


SO SIMPLE 


Major advance in trap design! 


Imagine a steam trap machined from a solid block of stainless 
steel. A trap with only 3 parts...cap, disc and body...and not 
even a valve-closing mechanism — the kinetic energy of steam 
closes the valve and ONLY the TD uses this new operating 
principle. 

That’s the revolutionary new Sarco type TD. It has only one 
moving part...a hardened SOLID stainless steel disc. And it is 
not affected by superheat, water-hammer, corrosive conden- 
sate. That’s why we can say INSTALL IT—FORGET IT! 


Use the SAME trap for 10-600 psi...for light or heavy loads 
... without seat or valve change or other adjustments. Closes 
tight on no load—no steam waste. 


Ask for a 60 day trial installation of Sarco TD trap and 
strainer... write for bulletin 257. Sarco Company, Inc., Empire 
State Bldg., New York 1, N. Y. 


SARCO 


Only Sarco Makes All 5 Types 
That’s why Sarce can give impartial advice on proper steam trap selection. 


8 | C3|cca| & 


. Float Liquid 
Thermostatic Thermostatic Expansion 
Steam Traps 


Steam Traps Steam Traps 


2150-8 


os 


Therm jamic 


Camlift Bucket 
Steam Traps 


Steam Traps 
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Bendix General Purpose Computers are saving users untold ry: 
years of engineering time. This time-saved factor, as in the cam aa . Led 
designs described here, is the common denominator which makes TOR pit eee ie 
the Bendix Computer so effective in every line of work where 8 ee 
complex mathematical problems must be solved. de de ad 


PROBLEM: To design 14 cams for control mechanisms. The radii (approximately 1400) of each cam 
were - be computed at even %4° points with the radii accurate to the nearest ten thousandths of 
an inch. 


CONCLUSION: (Directly quoted from the Bendix user) “Figuring conservatively, several hundreds of 
thousands of equations were solved in the 40 hours needed to run the cams on the Bendix G-15 Computer. 
It has been estimated that it would take an engineer about three years to do the same work and pos- 
sibly a fourth year to find his mistakes. Computing with the G-15 not only cut the cost of the task; but, 
often more important, freed engineers for other work and enabled us to get the 
units on the market ahead of competitors.” 


The Bendix G-15 is a high speed, large capacity digital computer. Because of 
its low cost, users have found that the Bendix Computer can be written off in 3 
years or less with the savings it can effect. 








“Bendix Computer 


Bendix Computer Division, Bendix Aviation Corp. 
5630 Arbor Vitae Street, Los Angeles 45, Calif. 


Tell us how we can economically use the Bendix Computer in our engineering, research 
and control functions. 


Title 





Address 
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Clad steel will give us 
the same protection and 
long equipment life 

as solid high alloy! 


... at savings up to 
50% in material costs! 


LOOK AT THE RECORD! 


SEE FOR YOURSELF! | 


ECONOMY — high-alloy layer assures corro- 
sion resistance, long equipment life. 
STRUCTURAL STABILITY—low-cost backing 
steel provides strength and rigidity. 
DESIGN FREEDOM ~— integra! bond allows de- 
sign and fabrication of shapes to meet proc- 
ess and space needs. 


. .. of growing applications of clad steel 
throughout the chemical and petro- 
chemical industries. 

In tanks, pressure vessels and other 
vital equipment, clad steel can be found 
wherever corrosion, abrasion or product 
contamination are problems. Why? Be- 
cause economical clad steel delivers the 
benefits of solid high alloy ... at savings 
in material costs up to 50% ! 

Add to this, clad’s easy maintenance— 
very little stays long on those smooth, 
high alloy surfaces that a quick flush 
with water can't remove! The perma- 
nent, integral bond between cladding 
and backing steel eliminates seepage 


Clad sieel demonstration 
unit recently featured at 

the Nat'l Assoc. of Corrosion 
Engineers show. 


and crevice corrosion— makes modifica- 
tion simple. Walls can be cut, flanges or 
pipes welded on quickly and easily. 

And only Lukens offers a selection of 
16 cladding and 11 backing metals—giv- 
ing you practically an unlimited selec- 
tion of cladding and backing combina- 
tions to meet any conceivable need. 

For more information consult your 
equipment builders or write to Manager, 
Marketing Service, Lukens Steel Com- 
pany, 842 Lukens Building, Coatesville, 
Pennsylvania. 

We'll show you in detail just why we 
say clad steel is the ideal material for 
long range economy. 


LUKENS CLAD STEELS Ga 


STAINLESS-CLAD = 


NICKEL-CLAD s 


INCONEL-CLAD =s 


MONEL-CLAD 


Producers of the Widest Range of Types and Sizes of Clad Steel Plates and Heads Available Anywhere 
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National? 


A ADIPI 


ACID 


for rubber, plastics, plasticizer, lube 
oil and chemical industry uses 


for new and better monomeric and 
polymeric esters 


National’s new, non-captive production of ADIPIC 
ACID at Hopewell, Va., opens new opportunities for 
large-scale output of products based on adipic esters. 
Our new production has been tried and found out- 


| standingly good in important adipic acid uses. It 


| consistently analyzes 99.7% minimum, with light 


color and low iron. 


Our output is wholly-integrated back to basic raw 
materials within the Allied Chemical group. Our 
production is efficient, continuous, completely com- 
petitive in every. respect. We welcome inquiries 
from present and prospective makers of adipates, 
adipic polyesters and polyurethans. 


SEND FOR TECHNICAL BULLETIN I-12 
This comprehensive 8-page technical bulletin on 
National Adipic Acid gives physical and chemical 
properties; principal reactions of the carboxyl and 
alpha methylene groups; solubility curve, and sug- 
gested uses with copious literature references. 


NATIONAL ANILINE DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, WM. Y. 


Boston Providence Charlotte Chicago San Francisco Atlanta 
Portland, Ore. Greensbere Philadelphia Richmond Cleveland 
les Angeles Columbus, Ge. New Orleans Chattancega Terente 
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Photo courtesy Standard Oil Co., (N. J.) 


stay on stream longer with the 


LJUNGSTROM* AIR PREHEATER 


Slag—primary cause of reduced capacity —can be substan- 
tially reduced by the Ljungstrom Air Preheater...to keep 
you on stream at top capacity months longer. 

That’s because preheated air mixes more thoroughly with 
fuel. The result is better combustion...and less slag-form- 
ing material present in the furnace. Oil tubes stay cleaner 
... Stills stay on stream at top capacity for months longer. 
As an example, one pipe still in an eastern refinery dropped 
from 16,000 barrels a day to 12,000 because of slag. Now, 
with a Ljungstrom and modern high-temperature burners, 
the still operates continuously at 18,000/20,000 barrels. 


How fast is “WRITE OFF”? 


By cutting turnaround time alone, the Ljungstrom means 
major savings for you. When you take the other Ljungstrom 
advantages into account—up to 20% fuel saving...more 


? 


economical furnace design, with no need for convection sur- 
faces...burns many fuels you used to throw away...con- 
sistently higher through-put...higher product quality — 
you can see why a Ljungstrom is paid out in just a few 
months. 

For more complete details on what the Ljungstrom Air 
Preheater can do for you...for an analysis of the heat 
recovery benefits attainable in fuel burning equipment — 
call or write The Air Preheater Corporation. 


Wherever You Burn Fuel, You Need Ljungstrom 


The Ljungstrom operates on the continuous regener- 
ative counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves, the heat is transferred from the waste gases 
to the incoming cold air. 


The Air Preheater Corporation 10 tc: 21 sree, New Yor 17, 0. ¥. 




















EW TECHNIQUE for INERT ARC WELDING 


OF PRESSURE PIPING 
DEVELOPED BY STONE & WEBSTER 




















Stone & Webster engineers have per- Further information regarding this 
fected a new, improved technique for new technique will be sent to you on 
inert arc welding of pressure piping. The request. 


main feature of the process is the initial 
preparation of root edges. With edges 
properly prepared, the joint weld pro- 
duces satisfactory, uniform inside bead 
conditions in all positions. 

Paper dams retain backing gas during 
weld of first two beads and are then 
burned out. 

The technique requires no special 
manipulation. It is adapted to shop or 
field fabrication, and produces welds of 
lower cost and higher quality than any 
other method. 








<F Sec Sahei el mr a8 gat 
Weis ke (eazy ie ah ks 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 


New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 













~ Easier to 
Operate... 


|,. Easier to 
Maintain! 


vv Wheaton 


TYPE 890 LOADING ARM 





FOR FAST, EFFICIENT HANDLING OF ORGANIC 
CHEMICALS AND PETROCHEMICALS—New 

Wheaton Loaders are expressly engineered for the chemical 
and processing industries. Positive operation, full flow and long 
service life are assured by special Wheaton design features, 
including spring balancing, internal streamlining and 

hard-coat treating of all ball races. 


© AVAILABLE IN ALUMINUM, STAINLESS STEEL. STEEL OR 
MALLEABLE IRON FOR ANY LIQUID HANDLING SERVICE 


The new Wheaton Type 890 Loading Arm is supplied complete with seals and 
gaskets for the liquid specified. 


© SPRING BALANCED FOR 
EASE OF OPERATION 


Wheaton spring balancing saves work. Arm 
remains in fixed position during loading, 
regains upright position by spring action. 
Simply adjusted for any desired upright 
position. 


© WHEATON DESIGN 
SPEEDS MAINTENANCE 


Replacement of the packing seal is excep- 
tionally simple. Replacement can be accom- 
plished without removing the joint from the 
piping. Request General Catalog No. 63 
and New Swing Joint Catalog for complete 
information. 





For recommendations on your liquid handling problem, call or write — 


Wheaton Brass Works DISTRIBUTORS IN 
UNION © NEW JERSEY ALL PRINCIPAL CITIES 
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Rugged New NRC 


.--with Six Ranges 
covering pressures from 
1000 mm. to 0.1 micron 





The new NRC Model 520 Alphatron® Ioniza- 
tion Vacuum Gauge is equally ideal for the 
laboratory and production floor. It is both pre- 
cisely accurate and nearly immune to abuse. 
Ruggedized new circuitry eliminates trouble- 
some components, minimizes contamination 


NRC Model 520 Alphatron 


Vacuum Gauge... 


effects, and provides highly stable and linear 
amplification. You can jolt the head, subject it 
to vibration and you still get accurate readings. 

The Model 520 is a direct reading, total 
pressure gauge with almost instantaneous re- 
sponse, is accurate to +2% and linear over the 
entire range. Drift is less than 0.5% despite 
wide line voltage variations. It is especially 
useful with a recorder or controller and makes 
an efficient leak detector. Write today for 
Bulletin G-20. 





Other NRC high 
vacuum products include: NJ ome te 
analyzers, dehydrators, 
freeze driers, furnaces, 


impregnators, gauges, EQUIPMENT 
metallizers, pumps, valves. fete}-1-1e]-7 wale). 
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NRC EQUIPMENT CORPORATION 
A Subsidiary of 
NATIONAL RESEARCH CORPORATION 
Dept. 56, Charlemont Street, Newton Highlands 61, Massachusetts 
Please send me your Vacuum Gauge Bulletin G-20 (1) 
Have your representative call [) 


NOM@ccceccccccccevccccsccssvsecesecs Tile eccccccceccccccccceves 
COMBE cece crccocccccndccvecrtcencceogesscoeseceseccecccoces eves 
AAMC oo vcscvcccccccsevccctocevccescesccessesebesvcesesovsccsee 
CMY cccccccccccccccccccccccescescocs Zone...... Sale. scccccccccccee 





CHEMICAL PROCESS EQUIPMENT 


YOUR 
Specifications 





TYPICAL 
PRODUCTS 


v 


Absorbers Dissolvers 

Agitators Drums 

Autoclaves Dryers 

Blow Cases Ducts Mixers 1. Vacuum Distillation Units 

Columns Evaporators Preheaters 

Concentrators Exchangers Receivers 

Condensers Filters Separators 

Coolers Heaters Stills 

Crystallizers Kettles Tanks 

Digesters Kilns Towers 
Vulcanizers Complete Plants 








¢ The Treadwell organization has been closely iden- 
tified with the Chemical Processing Industry through 
nearly 50 years of growth and progress. During this 
period Treadwell has engineered and fabricated 
virtually every type of process equipment in use by 
the far-flung chemical process field. Not restricting 
itself to “stock” or standard items, the manifold 
facilities and versatile know-how of Treadwell’s or- 
ganization can blend to produce the most exacting 
and difficult custom equipment. 


These illustrations show a few of the numerous types 
of equipment manufactured by Treadwell for the 
Chemical Process Industry. 


Treadwell engineers are available to assist you in 
design; and with our large, modern facilities, we 
can meet your most difficult machining and fabrica- 
tion requirements efficiently and economically. 


FOR COMPLETE DATA ON TREADWELL FACILITIES “iat. 
—ASK FOR BULLETIN P-55. 3. Stripping Tower 


TREAD AWELE CONSTRUCTION COMPANY 


PLANT & MAIN OFFICE * BOX 20 * MIDLAND, PA. 
ITTSBURGH 
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¥3 <a CALCIUM NITRATE, tech. 
ZINC NITRATE, tech. 


in THIN FLAT FLAKES 


e Faster dissolving 

e Uniform purity—l/ot after /ot 
© Contro//led water of hydration 
e Fasier to handle 


Look over the photograph above, reproduced to actual 
size. Note the thin flakes with large surface area. THIN 
FLAKES go into solution FAST — you save time and 
money. They are easy to handle. These chemicals in flake 
form represent another Baker first. 


Latex processors gain better control of coagulation because 

of the controlled high assay and known water of hydration. a 

This uniform purity, controlled pH and freedom from Meet te 

extraneous matter insure better quality in your finished yin oe ee a 
63 


goods with fewer rejects. - pH pice oS eee 
These chemicals are produced to meet precise specifica- Thin (0.025 in.) flakes about '% inch in size 


tions. In the informative typical analysis shown below, note 
the very low ammonium nitrate content in Baker Calcium 
Nitrate. The exceptionally low copper and manganese con- 
tribute to longer life for your latex products, with less pe 
tendency to oxidize and become brittle or too soft. 

These features of Baker Calcium Nitrate and Zinc Nitrate ZINC NITRATE, Technical Flake 
also are helpful to manufacturers of rustproofing special- 

ties, textile finishes, pigments, adhesives and lithographic 

materials. 

Because of the low melting points and deliquescent nature 

of these chemicals, they are packaged with polyethylene 

liners and are stored in an air conditioned warehouse at a 

temperature below 85°F. 

Write for samples and prices for these new flaked products, 

Calcium and Zinc Nitrate Technical. 


PURITY BY THE TON i 
-for production use ns Raker peng 


Phillipsburg, New Jersey. 


with the following typical mesh analysis: 
On U.S.No.4 . ee aa 
Thru U.S. No. 20 








Five liquid screens are used to reclaim 
dewatered pulp and clarified water 
for re-use. 


High-energy vibrators keep meshes 
open, assure low-cost removal of solids 
from waste water. 


vibrating 
screens 


CHEMICAL WASTES can be profitable. These Link-Belt Liquid Vibrating Books 2377 and 2554 describe the 
Screens, combined with a Thru-Clean Bar Screen, Straightline Grit Collector complete line of Link-Belt vibrating 
and flight conveyor, remove solid wastes for later sale as feed and fertilizer. screens for chemical plants. 


Waste pays its way 


when Link-Belt Liquid Vibrating Screens reclaim by-products 
and help put a halt to stream pollution 


VERY day, thousands of dollars literally go down vibrating action prevents plugging or blinding, assures 
E the drain in industrial “waste.” In many cases, fast, accurate separation. Adjustable amplitude per- 
an analysis by a Link-Belt engineer might show how mits screening a variety of materials . . . from sticky 
it could be salvaged at a profit with Link-Belt Liquid ores to soft, dry feeds. For all the facts, write or 
Vibrating Screens. contact your nearest Link-Belt office. 

Working on a principle of high-frequency, low- 
amplitude vibration, these screens can be adjusted for 
most effective separation. Solids are retained, liquids 
are passed—stream pollution is reduced. 
Whatever your screening problem, there is a Link- 2 
Belt vibrating screen to do the job. Smooth, powerful LIQUID VIBRATING SCREENS 


i : a 14,142 
, LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities. 
jBxpoct Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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Why handle 24,948 
insulation segments?... 


yp 


...when you can do the 
job with 1,134 sections 


(ut GLASS FIBER PIPE INSULATION \s. segmental 


insulation — that was the question at an eastern refinery where more than a mile of 16” pipe and its accom- 
panying steam tracer line required insulation. A comparison of Snap*On vs. segmental yielded the follow- 


ing information: 


@ Since Snap*On comes in one-piece 6’ sections, 
the number of Snap*On sections would total only 
1134. To do the same job with segmental insula- 
tion would have required handling and applying 
24,948 curved segments 3 long. 


@ Because of Snap*On’s flexibility, standard 20” 
one-piece sections could be used to cover both pipe 
and steam tracer lines in one easy operation. No 
special cutting, fitting or equipment would be re- 
quired; not so with segmental insulation. 


@ Snap*On has the highest thermal efficiency of 
any pipe covering on the market. In addition, since 
joints between segments are a potential source of 


. 


heat loss, Snap*On’s single joint construction gives 
it a decided thermal advantage, especially on large 
pipe sizes. 


@ Since Snap*On is almost immune to damage in 
transit, storage and application, no extra pieces 
would need to be ordered for breakage — and no 
allowance made for clean-up time. (You can readily 
estimate breakage and clean-up time required when 
using segmental insulation.) 


But prove to yourself just how economical G-B 
Snap*On is by making similar comparisons in your 
plant whenever hot or cold piping from %”-33” 
requires insulation. In the meantime — 


WRITE FOR FREE COPY OF NEW 8-PAGE BROCHURE 


*®Manufactured under U. S. Patent 2,742,240. Other patents pending. 


GUSTIN 


GUSTIN BACON prancing Ape 


Thermal and acoustical insulations * Molded glass fiber pipe insulation * Pipe couplings and fittings 
252 W. 10th St., Kansas City, Mo. 
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Type SG straight tube, outside packed 
lantern gland design. Eliminates undetected 
fluid inter-leakage. 


PET O eS  S 


cs 

















Type R U-tube design. Low cost construction, 
for non-fouling service. 


How you can SAVE wite 
TTC MS SELLE LU LPC: 
Heat Exchangers! 


SAVE WORK... prints for approval” can be sup- 
plied quickly for piping.and other layouts. 


SAVE ENGINEERING COSTS... our engineers 
will help you select a standard design suited to your 
requirements. 


SAVE DELIVERY TIME... many units can be manu- 
factured promptly from stock materials and sub- 
assemblies. Also, completed units are often in stock 
for immediate shipment. 


SAVE ON REPAIRS... readily available duplicate 
parts simplify emergency repairs . . . reduce downtime. 


SAVE ON FIRST COSTS... our long manufactur- 
ing experience plus quantity produced sub-assemblies 
and quantity purchasing of materials reduce the unit 
cost of Whitlock Standard Exchangers. These savings 
are reflected in our current prices. 


Compare costs . . . compare savings. It pays to 
consider Whitlock Standard Exchangers first. 
Send for Bulletin 250. The Whitlock Manufac- 
turing Co., 94 South St., West Hartford 10, Conn. 


aN NE AS RN 

















Type S pull-through floating head design. 
For condensing, heating services . . . easy 
maintenance. 




















Type ST conventional straight tube, split 
ring, floating assembly construction. 


OE PERN SU Ac Sas 


ae 














Straight tube, fixed tube sheet design. Types 
V and V-1—for easy mechanical cleaning. 
¢ i (Os See 


Type C coil type heat 


exchangers. For 
| high tube side pres- 
sures. 





2 alle 








Floating head heat exchangers. Type SO 
with outside packed head—no concealed, 


| bolted and gasketed joints. 


pigten, 
ig OT BESS RI Be OE is ORR ORES SSD 








Double pipe heat exchangers. For counter- 


temperature flow conditions and low flow 
rates. 














Designers and builders of bends, coils, condensers, coolers, heat 
exchangers, heaters, piping, pressure vessels, receivers, reboilers. 
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GEARS match Motor Reliability 


Both Gearing 

and Motor of the 
SYNCROGEAR 
are ‘‘Custom-built” 
by U.S. to the 
same high quality 


U.S. SYNCROGEARS 
have a proven record of 
dependable service with 
longest life under rugged 
conditions... 


The Mighty 
U.S. SYNCROGEAR MOTOR 


Completely described and illustrated in our new 16-page full-color 
brochure. Learn about new techniques in gear making for 

gear motors. In addition to custom-engineered gears, U.S. Syncrogear 
motors incorporate many other advanced life-lengthening features, 
including: genuine pyramidal design; completely enclosed case; 

solid shank ever-tight pinion; friction-free oil seal; asbestos-protected 
windings; normalized castings and Lubriflush transverse lubrication. 


w U. S Moror: MOTORS 


P.O. Box 2058, Los Angeles 54, Calif., or Milford, Conn. 





? 


The MIKRO Rotary Airlock provides an ideal method of feeding 
free-flowing materials under pressure or vacuum, while sealing 
petite as all in air or gas from passing on with the material. 
6-VANE ROTOR ; A precision-built rotary yalve, the MIKRO Airlock continuously 
with plastic, rubber, or feeds materials from an upper chamber into a lower one by 
other replaceable vanes. gravity. The vanes of its: rotor provide a sea! which prevents 
leakage of air or gas from the upper chamber into the 
12-VANE ROTOR lower chamber, or into the atmosphere. 


designed for use as a Applications of the MIKRO Rotary Airlock are many and 
feeder, furnished with | extremely varied. It can be used at the discharge of a pulverizer 
carbon steel cylinder or a dust collector. It can also be used on the discharge of a 
and brass blades. Other 8 . , 
: blender or mixer to regulate the flow of material from the unit. 
metals available. , 
It can likewise be used as a feeder to control the rate of flow 
from a storage bin or hopper, or as a feeding mechanism to a 


pulverizer, a pneumatic conveying system, mixer or blender. 
The MIKRO Airlock is available for low or high pressure use, 
with capacities varying from 100 to 15,000 Ibs. per hour 
depending upon rotor speed and density of material handled. 
Furnished with various types of rotors and vanes to meet 
specific requirements. 


SEND FOR new MIKRO Rotary Airlock Bulletin 


PULVERIZING MACHINERY DIVISION 
METALS DISINTEGRATING COMPANY, INC. 
55 CHATHAM ROAD SUMMIT, New JERsey 
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Alcoa book 
tells how, 
where, why to use 
Aluminum 
Pipe and Fittings 


ALcoa Aluminum Pipe is being used in more applications—solving 
more and more problems than ever before. That’s because ALCOA 
Aluminum Pipe offers three important advantages: (1) Its low price 
makes it the least expensive material to use for special-purpose piping; 
(2) Its lightness makes it ideally suited for quick, economical installa- 
tion; (3) Its durability keeps patos and replacement costs at ALUMINUM 
rock bottom. 

The complete story is in this new ALCOA book. Filled with useful 
illustrations and charts, it gives all the facts on the latest uses of 
ALcoA Aluminum Pipe and Fittings for: 


PROCESS PIPING APPLICATIONS for carrying fluids in chemical and 
petroleum plants, food processing plants, and many others. 





ALUMINUM COMPANY OF AMERICA 








PIPELINE APPLICATIONS for carrying oil and gas; for mine drainage Aluminum Company of America 
and similar applications. 903-F Alcoa Building 


Pittsburgh 19, Pennsylvania 
PORTABLE PIPING APPLICATIONS for supply or disposal lines that 
handle water, steam, compressed air, fuel and other commodities in 
such operations as construction, oil well drilling and mining. 


STRUCTURAL PIPING APPLICATIONS for use as railings, fence posts, 
playground equipment, storage racks and scaffolds, and other out- 
door uses. ibidioea 


All this plus detailed information on fittings and flanges, valves, 
installation procedures, and eight helpful tables to aid you in selecting Address 
the right ALCOA Aluminum Pipe for your need. 

Write today for your free copy. Use the coupon. Chy. 


Please send me your new, FREE booklet, Aluminum Pipe and 
Fittings. 
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On all General Electric High-speed Turbines, 


Well-designed, efficient seals... 


Highly efficient, easily-replaced carbon packings 


For the most effective shaft-end sealing, well-designed, low- 
cost carbon packings are used on G-E High-speed Turbines 
to seal steam pressures up to 75 psig. Made of non-galling, 
self-lubricating carbon-graphite, these segmental rings have 
high mechanical strength in the small sizes used, assuring 
long life under normal operating conditions. A garter spring 
in an offset “V” groove holds each ring together and presses 
it firmly against the side of the chamber, forming a tight seal. 
This unique arrangement permits the rings to support their 
own weight and to adjust themselves to the shaft position, 
thereby reducing wear and increasing the life of the seal. 
The rings are contained in compact external packing boxes, 
and can be easily inspected or replaced without breaking 
the horizontal joint of the wheel casing. 


Reliable, long-life metallic-labyrinth seals 


To effectively minimize shaft-end steam leakage where 
shell pressures exceed 75 psig, segmental, high-low tooth 
metallic-labyrinth seals are used in combination with carbon 
packing. Between stages, straight-tooth metallic-labyrinth 
seals are always used. For maximum seal efficiency, minimum 
clearances between the teeth and the shaft are maintained 
by precision-machined hook fits in the packing housing. 
Shaft scoring is practically eliminated since the leaded-bronze 
segments are spring-backed and can move outward should 
there be accidental contact with the shaft. When unbalanced 
steam pressure forces axial movement of the seals, the shoul- 
ders of the rings and the housing engage to form a tight 
steam seal. All labyrinth seals are designed to compensate 
for thermal expansion, thus assuring a most efficient steam 
seal at operating temperatures. 


reduce maintenance costs 


The careful design and manufacture of these steam seals is 
your further assurance of low maintenance and consistent 
reliability of G-E High-speed Turbines. Why not check into 
the many other sound design features built into these me- 
chanical drives? Your Apparatus Sales Representative will 
be glad to explain the many benefits they offer to your opera- 
tion. Contact him for further information or write for Bulle- 
tin GEA-6232, General Electric Company, Section 241-7. 
Schenectady, N. Y. 


Progress /s Our Most Important Product 
GENERAL @ ELECTRIC 








Modern 
concept in 





Precision 
POCKET THERMOMETERS 
Dials 1” dia. — spike stem 5” long 
— 18-8 stainless steel construction 
— ranges as low as —40F to high 
as +500F — accuracy % of 1% of 
thermometer range. 





General Purpose 
THERMOMETERS 
Dials 2” dia. — 18-8 stainless steel 
construction — ranges as low as 
—100F to high as +1000F —ac- 
curacy 1% of range. 
Model 2282 — standard stem 
length 8” including hub. 
Model 2281 — stem lengths 2'2”- 
4” -6”- 9”. 12”-18”-24” including 
threads. 


Cuemicat ENncINEERING—June 1956 












Sor j Lig, 
“a 19 « 7 
v ov oe A 





Rugged... Accurate...Convenient 
for laboratory and equipment needs 


For laboratory needs, for production testing and inspection, 

for equipment mounting . . . wherever high sustained accuracy 

and quick response are essential . .. WESTON all-metal 
thermometers have been widely adopted because they are more 
convenient to use, and far more durable and economical. Cases and 
stems are of 18-8 stainless steel — standard stem length 8” — 2” 

to 24” length available on order — dials 1%4” dia. — ranges from 
low as —100F to high as + 500F. Require only 2” immersion 

in solids or liquids. Accuracy ¥2 of 1% of thermometer range. 
For the complete story, including data on all-metal thermometers 
for industrial use, write now for bulletin T-13. Weston Electrical 
Instrument Corporation, 614 Frelinghuysen Ave., Newark 5, N. J. 
A subsidiary of Daystrom, Incorporated. 


WESTON ai-ncai 
THERMOMETERS 
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ANNOUNCING A NEW 
RESEARCH TOOL 


FROM LITHIUM 














LATHIUM DISPERSIONS 


Our successful development of dispersions of Lithium Metal offers industry 
still another research technique once considered impractical. Readily prepared, 
lithium dispersions prove more stable to air and moisture than the metal itself 
due to the coating of the dispersing medium. 

In case you have a problem requiring the use of highly reactive Lithium 
Metal, Lithium Corporation’s PR&D department is making available product 
data sheets describing the methods for laboratory preparation of these lithium 
metal dispersions in such dispersing mediums as mineral oil, petrolatum and 
wax. A request attached to your letterhead will bring you information on this 
new tool in lithium research. 





LITHIUM CORPORATION 


OF AMERICA, INC. 


2505 RAND TOWER 
MINNEAPOLIS 2, MINNESOTA 


MIMES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina * Cat Lake, Manitoba » Amos Area, Quebec « BRANCH SALES OFFICES: New York 
Pittsburgh « Chicago + CHEMICAL PLANTS: St. Louis Park, Minnesota +» Bessemer City, North Carolina * RESEARCH LABORATORY: St. Louis Park, Minnesota 
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COME TO CROUSE-HINDS FOR 


Special Purpose Lighting... 












Condulet* ee), | ae ae Condulet 


EXPLOSION-PROOF FIXTURES DUST-TIGHT FIXTURES 
for N.E. Code Class I Locations C 4 O U a FE. fad | N D S for Class II Locations 


Operate at temperatures below igni- Exclude combustible dusts from in- 


tion temperatures of surrounding ex- for Free-of-Charge terior of fixture. Even when fixture is 
plosive gas-air or vapor-air mixtures. oa has completely blanketed with dust, tem- 
Resist internal explosions without Lighting Help... perature of fixture will not cause 


damage. Prevent escape of flames to ignition. 


surrounding atmospheres. 





*Trade Name Registered 


Condulet 
FLUORESCENT FIXTURES 


Condulet Protect bulb, receptacle and wiring from Fluorescent fixtures also available for 
VAPORTIGHT FIXTURES ™0isture and corrosive vapors in damp Class I, Group C and D; Class II, 
: locations. Enclosures are designed to pre- Groups E, F and G; and Class III. 
for Class III Locations vent entrance of fibers and flyings, escape 
; of sparks, burning material or hot metal. 





@ Write, wire, or call your nearest Crouse-Hinds Office for complete details. 


CROUSE-HINDS COMPANY 


SBYEACUSE 1, N.Y 





CONDULETS FLOODLIGHTS TRAFFIC SIGNALS AIRPORT £16483 
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Fuller-Kinyon Pumps installed in a cement plant convey- 


to move dry, ing finished Portland Cement and cement raw materials. 


pulverized materials 


Fro 


Unquestionably, the best way is the way that keeps production 
highest and costs lowest in any plant where bulk-material handling 
is a basic production factor. 


“Here,” .may be cars, trucks, ships, barges, grinding mills or 
storage—‘“‘there,”” may be packer bins, process, cars, trucks, ships 
or barges. If your operation involves loading, handling, unloading 
or all three, the Fuller-Kinyon System assures that full capacity 
will be maintained over the maximum conveying distance. Air does 
the work—safely, cleanly, efficiently. And it’s versatile—you can 
use Fuller-Kinyon anywhere-a pipeline can be run, and depending 
upon your requirements, it is available for remote or automatically 
controlled operation. Fuller-Kinyon system transferring Portland cement from 
If you are presently conveying dry, pulverized materials into, hopper-bottom cars to barges at rate of 1000 barrels 
through, or out of your plant, get the full story on Fuller-Kinyon— an hour. 
harnessing air to move materials. It 
costs you nothing and may well pay 
you plenty in terms of higher, sus- 
tained production at reduced cost. 
Write today for Bulletin FK-26A. 








AIR-INTAKE | 
P FILTER SILENCERS 


INTO HATCHES TO TRIM } wiv I 
BARGE WHILE LOADING—__ yf /O!'N 2 FULLER ROTARY 
/ i SINGLE-STAGE COMPRESSORS 


| 


~ 


UJ AIR PIPING FROM 
i} COMPRESSORS TO EACH PUMP 
1] | 








FLEXIBLE HOSES LEAD 






































a la 1 a ll 


FULLER COMPANY 


{ TH | & 134 Bridge St., Catasauqua, Pa. 
A SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORP. 
Chicago + San Francisco + Los Angeles » Seattle » Kansas City - Birmingham 
pioneers in harnessing AIR 
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RESEARCH 


from these three 


ESCAMBIA 


i ESCAMBIA BAY 
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FINANCE 


comes progress 


A successful company, like a successful product, is the 
result of sound management, adequate financing, and in- 
tensive research. Escambia Bay Chemical Corporation—a 
new “element” in plastics raw materials—has applied these 
basic factors to their fullest in bringing nitrogen fertilizer 
materials on stream in a matter of months. 


Progress is continuing rapidly with the construction of a 30 
million pound polyvinyl chloride resin plant at the site near 
Pensacola, Florida, to be in production before the end of 
this year. 

With emphasis on research and development, quality 
control, product uniformity and technical service, Escambia 
Bay has plans for the future in keeping with the progress 
made to date. 


BAY CHEMICAL 


Cc ° R P °o R A T 1 °o N 
261 MADISON AVENUE + NEW YORK 16, N. Y. 
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oo bulk rock salt accurately is often 
a di problem. For when salt is stored 
in — coarser particles collect at the foot 
the pile—while finer particles remain 

onside and at the top. A few handfuls of 
salt taken at random from the outside and 
bottom of such a pile almost always mean 
rs inaccurate sample for analysis. Also, 
pris of ire and handling, salt 

of different sizes tend to become 


ga by following a few simple 
steps, you can easily obtain salt particles 
of a truly representative size range. This 
sample will then give accurate results in 
any type of screen or chemical analysis. 
Here are the modern sampling techniques 
approved for most plants where salt is used : 


Stockpile sampling of bulk salt. Samples 
from either indoor 
er outdoor stock- 
piles should be taken 
at three separate 
points: at the top of 
the pile, at the base, 
and at one interme- 
diate point. Thesam- 

ple taken at the intermediate point must 

come from deep within the pile. To prevent 
tion of salt particles during this 
sampling procedure, a board should be 
pushed into the salt pile just above the 
point from which the 

sample is taken. 


Sampling bulk salt 
in railroad cars or 
trucks. In sampling 
a boxcar load of 
salt, three trenches 
should first be made 
in the salt across the width of the car. The 


bottom of each trench should be at least 
1 ft. below the surface of the salt, and ap- 
proximately 1 ft. wide. Equal portions of 
salt can then be taken from nine equally 
spaced points along the bottom of each 
trench. Two of the nine points should be 
directly against the sides of the boxcar. 
Sampling in these trenches is best accom- 
plished by pushing a shovel or sampling 
tube directly into the salt, and not by 
scraping horizontally. 

The same general procedure may be used 
effectively to sample 
truckloads of rock 
salt. 


Sampling between 

== transport and stfor- 

age. Rather than 

sample bulk salt in 

cars or in storage, 

many companies feel that more accurate 

samples can be taken during unloading— 

at some point in the handling process where 

a flowing stream of salt is accessible on all 

sides. The points at which salt leaves a 

head pulley or drops from a chute lip are 

two of the most desirable places for this 
type of sampling. 

This “running sample” gives consistently 

excellent results, but it must meet the fol- 

lowing conditions as closely as possible: 


1. To obtain salt particles of all sizes, the 
sampling scoop must move at uniform rate 
across the entire width of the stream. Sam- 
ples will generally be inaccurate if the 
scoop moves through the stream from 
front to rear. 


2. The sampling interval should be uni- 
form. And it is better to take small samples 
frequently than a few large samples. 


3. The sampling scoop should have a rela- 





Sampling Tube Is 
the Simplest Method 


Most sizes of rock salt can be sampled 
from stockpile, bins, trucks, or railroad 
cars by means of a simple sampling 
tube approximately 1%” in diameter 
and abcut 6 ft. long. Five to eight in- 
sertions of this tube into the salt will 
furnish a sample of about 10 Ib. Some 
of the best tubes for sampling rock 
salt are those sold for testing grain. 
They have about 12 openings and a 
special auger point. 








tively long rectangular opening, permitting 
a knife-like cut across the stream. The use 
of pails or shovels to sample the stream 
may produce an inaccurate sample. 
4. Sampling should take place on a regular 
stream flow. When taken from an inter- 
mittent flow, samples may not be represent- 
ative. Also, sampling should be carried on 
throughout the entire unloading period. 
Moisture content. Samples should not be 
taken from bulk rock salt which has recently 
been exposed to rainfall or excessive hu- 
midity. Under these conditions, the propor- 
tion of insolubles will increase due to the 
leaching out of a certain amount of salt. 
Resulting analysis will then show a higher 
degree of impurities and a lower sodium 
chloride content than is normally present. 
Finally, it must be remembered that no 
matter where the salt is sampled—the 
larger the sample taken, the more repre- 
sentative it will be for final analysis. In fact, 
many industries require a gross sample of 
at least 100 Ib. from one carload of salt. 
This sample is then reduced to about 5 Ib. 
for laboratory work. 


TECHNICAL 
( SERVICE WITH 
L YOUR SALT 


Through skilled and experienced “Salt Spe- 
cialists,” International can help you get 
greater efficiency and economy from the salt 
you use. International produces both Sterling 
Evaporated and Sterling Rock Salt in all 
grades for industry. And we also make auto- 
matic dissolvers in metal or plastic for both 
types of salt. So we have no reason to recom- 
mend one type of salt over another; we simply 
recommend the type and size of salt most 
perfectly suited to your needs. 

If you’d like the assistance of an Inter- 

national “Salt Specialist” on any problem 
concerning salt or brine—or further informa- 
tion on salt sampling and analysis—just con- 
tact your nearest International sales office. 
International Salt Co., Scranton, Pa. 
Sales Offices: Atlanta, Ga.; Chicago, Lll.; New 
Orleans, La.; Baltimore, Md.; Boston, Mass. ; 
Detroit, Mich. ; St. Louis, Mo.; Newark, N. J.; 
Buffalo, N.Y.; New York, N.Y.; Cincinnati, 
O.; Cleveland, O.; Philadelphia, Pa.; Pitts- 
burgh, Pa.; and Richmond, Va. 


NTERNATION 


STERLING SALT 








For a hundred years . . . for hundreds of 

+ people . . . we have developed and produced 
custom-made specialty papers to do 
special jobs. 
Perhaps you, too, could use paper in place 
of other material . . . to make your products 


W cal C re loa AT E better, for less! 


We create . . . in our research and development 

A AN D laboratories . . . specialty papers to meet 
most any requirement of wet or dry strength, 

lateral or longitudinal strength, absorbency, 


Mi A a4 Fr porosity, or any combination of these factors. 


And we make . . . on modern machinery, 
and with rigid quality control . . . any 
quantity needed of these specialty papers. 








We offer you our research facilities. Perhaps 
we can help you make your product better, 
for less . . . with a custom-made paper! 









Call or write us, any time. 


C. H. DEXTER & SONS, INC. 
Windsor Locks 4, Connecticut 


DEXSTAR 
SPECIALTY PAPERS 


in tea bags 
in oil filters 
in hair wave kits 


in electrolytic capacitors 





in vacuum cleaners 


in air conditioners 


SPECIALTY PAPERS FOR INDUSTRY 


in hi-temp electrical insulation . made from natural, synthetic, and glass fibers 





in disposable diapers 
in wallboard tape 

in hospital face masks 
in coolant filters 

in sachets 

in duplicating stencils 
in coffee filters 

in flat silver wrapping 
in edible oil filters 

in cheese processing 
in dry-cleaning tags 
in lens tissues 

in chamois-like wipers 
in yarn dying covers 


in plastic laminations 
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Why we air-condition aluminum 


chloride. Ever notice how aluminum 
chloride kicks up in rainy weather? 

This widely-used chemical reacts 
swiftly with humid air, losing its value 
as a catalyst or reactant. On damp days, 
your production people have to use ex- 
tra caution to keep it sealed up tight. 

This problem bothers us, too—or 
used to. In fact, there was a time when 
we didn't even try to make aluminum 
chloride on humid days. 

Air conditioning came to the rescue. 
Now we can make aluminum chloride, 
anhyd., all year long in a controlled dry 
atmosphere—so you can always get it 
at full strength, come rain or shine. 


COARSE GRIND COARSE SCREENED 

You can get Hooker aluminum chlo- 
ride in any of the four sizes shown here. 
For technical data, just check the 
coupon. 


Two new Hooker chemicals. You 
can now buy caustic potash and car- 
bonate of potash from Hooker, under 
the trademark Nialk®. 

Nialk Caustic Potash is available in 
45% to 52% solutions, and in the fol- 
lowing solid forms as 90% and as 85% 
(low chloride) material: solid, flake, 
granulated, broken, crushed, powdered, 
and walnut. 


Aluminum Chloride 
Caustic Potash 

Carbonate of Potash 
Sodium Sulfhydrate 


Muriatic Acid 


Nialk Carbonate of Potash is sup- 
plied in 48% and 52% solutions, and in 
solid forms as 83.5% to 84% hydrate, 
and as calcined (less than 1% HO). 

If you already use these Nialk chemi- 
cals, we assure you they will be made 
to the same rigid specifications as al- 
ways. 

If you buy other Hooker chemicals, 
and also use caustic potash or carbonate 
of potash, you can now get the benefit 
of a consolidated source of supply. 

And if you aren’t a Hooker customer 
now, we hope these chemicals will give 
you two more reasons to become one. 

In any case, the nearest Hooker sales 
office will gladly answer any questions 
you have about these and other Nialk 
products. 


How long can you store sodium 


sulfhydrate? A while ago a tanner 
came across some Hooker sodium sulf- 
hydrate which he had stored acciden- 
tally for over four years. 

It looked OK, so he used it. 

Results? “Excellent,” says the tanner. 
No appreciable iron contamination in 
four years! 

Such long-lived purity is no accident 
when you buy Hooker sodium sulf- 
hydrate or sodium sulfide. 


We package sulfides in brand-new 
steel drums with a 1/64-inch lining of 
lacquer to prevent iron pickup. We 
lacquer the drum lid, too, and secure it 
with six sturdy lugs so it stays airtight 
until you break the seal. 


HOOKER HOOKER ELECTROCHEMICAL COMPANY 





CHEMICALS 


406 FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 
NIAGARA FALLS - TACOMA - MONTAGUE, MICH. - NEW YORK - CHICAGO - LOS ANGELES 


EN Sn ee er ee pee ee 


Extra caution is used before the sul- 
fide goes into the drum. We control raw 
materials, using only our own caustic 
soda and hydrogen sulfide. 

That’s why you always get sulfides 
that dissolve swiftly into pure, sediment- 
free solutions when you specify Hooker. 


Quick guide for muriatic acid 
solutions. A mark on the coupon 
below will bring you a technical data 
sheet that shows at a glance how much 
muriatic acid you need to make up 
various volumes of different Baumé 
solutions. 

The same sheet also gives some good 
advice on the safe handling of muriatic 
acid, and the specifications of Hooker 
muriatic. 

A quick glance at the specs is like’, 
to convince you that the purest muriatic 
you can buy in volume anywhere is 
“Hooker White” grade. Entirely free of 
arsenic, it contains no more than .003% 
sulfates, .0001% iron. 

Like our standard grade, “Hooker 
White” is shipped in 13-gallon glass 
carboys and in rubber-lined tank cars, 
in 18°, 20°, and 22° Baumé. 


For more information on chemi- 
cals mentioned here, check below: 
C) Aluminum Chloride, anhyd. 
(1 Caustic Potash 

(1) Carbonate of Potash 

() Muriatic Acid 

C1) Sodium Sulfhydrate 

[) Sodium Sulfide 


Is your data file up-to-date on 
these other Hooker products in 
regular supply? Check for techni- 
cal data: 

Benzoic Acid, U.S.P. & Tech. 

Sodium Benzoate, U.S.P. 

and Tech. 

Caustic Soda 

Lauryl Chloride 

Sulfur Dichloride 

Sulfur Monochloride 


Clip and mail to us with your 
name, title, company address. 


When requesting samples, please 
use business letterhead to help 
speed delivery. 
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MIDWEST 


“LONG TANGENT’’ 


ELBOWS 


Among all standard welding elbows, only 
Midwest “Long Tongent” Elbows can be 
described as ‘King Size"’ . . . only they have 
the long straight ends which equal % of the 
nominal fitting diameter (a 12” Midwest 
"Long Tangent” Elbow has tangents 3” long). 
This greater length is responsible for signifi- 
cant savings on many piping systems (see 
advantages listed below). For additional 
information, ask your Midwest distributor or 
write us for Catalog 54. 


MIDWEST PIPING COMPANY, INC. 
Main Office: 1450 South Second Street, St. Louis 4, Mo. 
Plants: St. Louis, Clifton, N. J., and Los Angeles 


Sales Offices: 
New York 7—50 Church St.@ Chicago 3—79 West 
Monroe St.@ Cleveland 14—616 St. Clair Ave. @ Los 
Angeles 33—520 Anderson St.@ Houston 2—1213 
Capitol Ave. @ Tulsa 3—224 Wright Bldg. Miami 34 
—2103 Le Jeune Rd. @ Boston 27 —426 First St. 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 






ADVANTAGES of mipwest 


ELBOWS 


"LONG TANGENT” 


They save pipe. 
extra welds. 


clamping pipe and fitting. 


se 2 * eS 








They often eliminate short nipples and their 
They save time and money in lining up and 


They make it easier to apply slip-on flanges. 


They remove the circumferential weld from 
point of maximum stress and can be sleeved. 


. THEY COST NO MORE THAN OTHER ELBOWS. 













(but at no 
extra cost) 





















WELDING FITTINGS 
/mprove 


PIPING DESIGN and REDUCE COSTS 


(OCRO 






@8\oes 
MIDWEST HAS THE MOST COMPLETE LINE 


1929) ee 


ia 


NOW...NON-PRESSURIZED LIQUID-PHASE 
HEAT TRANSFER SYSTEMS THAT 
OPERATE UP TO 600° F. 


AROCLOR 1248 


Operates at atmospheric pressure ... cuts MW Fiuid is fire resistant .. . increases safety 
installation and maintenance costs of ex- by eliminating direct-firing and heat trans- 
pensive pressurized systems. fer with flammable fluids. 


HERE’S PIN POINT CONTROL TO WITHIN 2° F. 


FLAMMABLE OILS 
ASPHALT, VARNISHES 
RESINS, SOLVENTS 
PLASTIC OR RUBBER 
CHEMICAL REACTIONS 
DYESTUFFS 
DISTILLATION SYSTEMS 


BURNER 
CIRCUIT 














PROCESSING 
CIRCUIT 








~4, 





HEAT 





The Equipment... capacities can range 
from small portable units—usually elec- 
trically heated—to large gas- or oil-fired 
units generating from 250,000 to over 
10,000,000 B.T.U.’s per hour. Circuits are 
closed, forced-circulation. Compact de- 
sign saves space, minimizes installation 
and maintenance costs. 


The Fluid... Aroclor 1248 is a highly 
stable chlorinated polyphenyl; does not 
support combustion up to its boiling range 
652° to 725° F.; is non-corrosive. Aroclor 
1248 operates in most systems four to 
seven years without replacement. 


Aroclor: Reg. U.S. Pat. Off. 


Contact Monsanto for SOURCES of AROCLOR 1248 heating systems 


Monsanto CHemicaL Company, Organic Chemicals Division 
Department IF-1, St. Louis 1, Missouri 


Gentlemen: 


Please send: {_| Technical information about Aroclor 1248 


MONSANTO 


[| Names of designers and manufacturers of Aroclor 1248 
operated equipment 


Where Creative Chemistry Works Wonders For You 
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PROCESS 
ENGINEERS... 


ENGINEERING TIME CUT 90% WITH 
NEW EJECTOR APPLICATION HANDBOOK 


Worthington designs and manufactures steam-jet ejectors covering 

No order delays... every requirement, from small single-stage ejectors used in filtration 

start plant layouts immediately. processes to large five-stage multi-element units . .. a range of vacuum 
from a few inches of water down to 20 microns. No application is so 


Ejector selection guaranteed. pte : . 
‘ : ; special” that Worthington hasn’t the practical answer. The Worthing- 
Valuable installation tips ton Application Handbook lists sizes and applications of one and two- 
and engineering reference stage units. You need go no further for advice. It provides a step-by- 
section included. step selection procedure and eliminates guess-work. A copy belongs on 
your desk. 


Re ee ee ee ay oe 


MAIL THIS COUPON NOW 


WORTHINGTON CORPORATION, A & SP-Steam Power, Harrison, New Jersey 


Please send me a copy of the Worthington Steam-Jet Ejector Application 
Handbook. 


<< 


SS 


WORTHINGTON 


SARC AEB ot PGE SR eg) OY 





Steam-Jet Ejectors Gas Compressors CoMPANY 


Chemical Pumps 
Industrial Mixers Refrigeration 


ADDRESS 
a STATE 


ane Ga Gane GES GED GED Ome me Gee oe Gs ee es es es ee ee es ee ee oe oe 
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SPEEDLINE FITTINGS 
MAKE THE DIFFERENCE AT WYETH! 


“Hard to hold’’ process solvents and penicillin —~ prior to welding. Speedline’s exclusive ‘‘tangential 
broth posed a vital piping problem for plant feature’’—the additional straight section on every 
engineers at the Wyeth Antibiotic Laboratory, end of every formed fitting— permitted maximum 
in West Chester, Pa. Then Wyeth engineers got clearance for welding with or without connectors 
the complete story on Speedline Fittings, espe- ... allowed direct attachment of flanges to fittings 
cially designed for Schedules 5 and 10 stainless for valve installations even in the most confined 
steel process piping installations. The result? No areas. Design hours were saved, assembly time 
leakage problems after more than three years’ Pieaidl 4 total costs | ‘d 
, continuous plant operation withaS edline pip- ste sdcnantede tale tccenpaoree te mnianie ea asan 
ing system .. . substantial savings in piping instal- If leakage is a problem in your process operations 
lation time and costs! . or if greater design flexibility and economy 


Unique features of Speedline Stainless Steel Fit- could improve your process piping installations 
tings permitted easier, faster assembly of leak- ... why not get the complete story on Speedline 
proof joints at every phase of this complicated Fittings for yourself. It’s available in a fully 

xen layout. Speedline Aligning Connectors illustrated catalog, yours at no obligation. Write 
geet * “in place” epimmniaalliae for alignment for a copy today. 


Write for 
@ copy of 
"Speediine 


SPEEDLINE STAINLESS STEEL FITTINGS—the newest thing in pipeline economy 
| Manufactured by HORACE T. POTTS COMPANY + 607 E. Erie Avenue « Phila. 34, Penna. 
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ENGINEERS Who Know Their Business Will Want to Make It Their 
Business to Hear The Full Story of Chemstrand ... where the future 


has just begun!... WRITE TODAY i you think you can 


qualify for a position on Chemstrand’s team. 


TECHNICAL PERSONNEL MANAGER, Dept. Ch E-3 
The Chemstrand Corporation 

Decatur, Alabama 

Gentlemen: 

It is my understanding that you need for immediate 
employment graduate engineers in various fields, 
particularly chemical, mechanical, industrial, 


te H E MI STRAN Dp : textile and instrument engineering. 7 






I ama graduate_._...... ~~_—S_—_— engineer. 
Please send me information. concerning the ground floor 
opportunities at Chemstrand. 


NAME 





STREET__ 


os SSE echo ZONE STATE 








THE CHEMSTRAND CORPORATION, DECATUR, ALABAMA 
TOMORROW'S BIG DECISIONS WILL BE MADE by the men who act today... 
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FROM A-C LINE TO D-C BUS 








Here's what you get. This drawing shows the essential parts of an I-T-E Mechanical 
Rectifier. Simple, compact equipment—easy to install, inexpensive to maintain. 


POWER COST SAVINGS UP TO 
THOUSANDS OF DOLLARS A YEAR 


I-T-E Mechanical Rectifier operates 
at efficiencies of 96%—and higher! 


The more d-c electricity you use in your manufacturing 
processes, the more you can save in the cost of your 
power if you have an I-T-E Mechanical Rectifier. 

In case after case, I-T-E Mechanical Rectifiers have 
turned in efficiency performances of 96% and higher. 
Power losses are inherently lower. Contacts are pure 
solid silver—the best conductor known. Besides saving 
power, an I-T-E Mechanical Rectifier also saves you 
space, installation cost, and maintenance cost. 

An I-T-E Mechanical Rectifier saves enough in power 
to fully pay the amortization costs on the equipment. 

I-T-E Mechanical Rectifiers are available in single 
units—6000 through 12,000 amp and 24,000 amp from 
50 to 250 volts d-c; 6000 amp and 12,000 amp from 
250 to 400 volts d-c. For information, write I-T-E 
Circuit Breaker Company, Transformer and Rectifier 
Division, 19th & Hamilton Sts., Philadelphia 30, Pa. 





The contact mechanism. This is the heart 
of the I-T-E Mechanical Rectifier. 
Synchronous motor drives silver contacts. 
Switching is done during interval when 
current is held at zero by reactors. 


I-T-E CIRCUIT BREAKER COMPANY « Transformer and Rectifier Division 
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STAINLESS STBEL TUBING 


really cost more? 


Stainless steel tubing may appear expensive when you consider only 
its initial cost. But in evaluating your choice of tube materials you 
should bear in mind (1) the difference between initial cost and 
installed cost (2) the cost/life ratio of the materials you 
select (3) the degree of corrosion and oxidation protection 
afforded and (4) adherence to the pressure and temperature 
requirements of your operation. Downtime and the labor 
cost of replacing worn-out tubing made of common 
materials can be a great deal more expensive than 
the extra first cost of long-lasting stainless. 

Stainless steel tubing may well cost you less, 
as you will find when you sit down with Mr. Tubes, 
your link to B&W. He can help you get more for your 
money with stainless. Or write for Bulletin TB 365. The Babcock 
& Wilcox Company, Tubular Products Division, Beaver Falls, Pa. 


TA-6063P 


Seamless and welded tubular products, seamless welding fittings and flanges—in carbon, alloy and stainless steels 
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How to IMPROVE Process Vessel PERFORMANCE 


By effecting clean separation of liquid from vapor 
Yorkmesh Demisters improve process vessel per- 


formance. 


In distillation equipment liquid entrainment is 
centrolied, giving better quality overhead products 
even at increased thruput rates. 


In refinery vacuum towers, higher quality gas 
oil means higher conversion rates to gasoline in the 
cat cracker. 


In absorbers, loss of absorbing liquid is pre-: 


vented. 


In separator vessels and knock-out drums 
greater liquid recovery results. 


In compressor suction drums, complete liquid 
separation decreases compressor maintenance. 


In evaporators, by controlling liquid carry-over 
product loss is avoided, and high purity condensate 
is suitable for boiler feedwater or process use. 


In steam drums the result is clean, dry steam. 


In vent stacks Yorkmesh Demisters contribute to 
the solution of air pollution problems. 


Write for Bulletin 17 and a complete list of the 
many case histories available from our 
technical library. 


6 Central Avenue, West Orange, N.J. 
Specialists in FLUIDS SEPARATION / ENGINEERS and MANUFACTURERS 
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FREE 


Coordinating for men in industry 


® fundamental principles 


of organic synthesis 


® requirements of industrial plants 
in the chemical engineering field 


This book will be given to you 
with your first selection and 


charter membership in the McGraw-Hill 


Chemical Engineers’ Book Club 





Announcing 


a new McGraw-Hill Book Club 
for Chemical Engineers 


The McGraw-Hill Chemical En- 
gineers’ Book Club is being or- 
ganized to provide you with a 
technical reading program that 
cannot fail to be of value to 
you. It will bring to your atten- 
tion outstanding books in your 
field which, through a variety of 
human reasons, you might other- 
wise miss. 

Stop here for a moment and 
check the eight important books 
listed in the coupon. How many 
of these books do you own? 
Have you been denying yourself 
the stimulus, the positive help 
that they could give you? . They 
are the contributions of special- 
ists in various branches of your 
field—authorities who offer their 
practical guidance for your use 
at any time. Possibly just one 
idea from one of these books 
could mean more to you in ac- 
tual dollars and cents than many 
times the cost of the book. Add 
any one of them to your personal 
library and you are apt soon to 
number it among the most effec- 
tive working tools in your pos- 
session. 

The choice is yours. These eight 
books suggest the quality of the 
volumes which will be made 
available to you as a member 
of the Club. All selections will 
be chosen by the editors of the 
McGraw-Hill Book Company 
whose thoroughgoing under- 
standing of the standards and 
values of tie literature in your 
field will be your guarantee of 
the authoritativeness of the 
selections. 

From this point on, the choice is 
yours. We ask you to agree only 
to the purchase of three books in 
a year. Certainly out of the large 
number of books in your field of- 


fered you in any twelve months 
there will be at least three that 
you would buy in any case. By 
joining the club, you save your- 
self the irritation of shopping 
and save, in cost, about 15 per 
cent from publishers’ prices. No 
comparable program could be so 
convenient or so economical. 


How the Club operates. Every 
second month you receive free of 
charge The Chemical Engineers’ 
Book Bulletin (issued six times 
a year). This gives complete 
advance notice of the next main 
selection, as well as of a number 
of alternate selections. If you 
want the main selection you do 
nothing: the book will be mailed 
to you. If you want instead an 
alternate selection, or if you wish 
no book at all for that two-month 
period, you notify the Club 
simply by making use of the 
form and return envelope pro- 
vided with each Bulletin for this 
purpose. 


You need not accept a book every 
other month. The purchase of as 
few as three volumes in one year 
fulfills all your membership re- 
quirements. And if you choose, 
you may cancel your member- 
ship anytime after accepting just 
three books. 

Send no money—just the coupon, 
Why not immediately enjoy the 
stimulus and positive help this 
new program can afford you? By 
taking advantage of this special 
offer, you will receive absolutely 
free a copy of Unit Processes in 
Organic Synthesis, together with 
your choice of any one of the 
eight books shown above as your 
first selection—at the _ special 
Club Price. 


So mail the coupon today! 
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This thoroughly revised 
lished wor 
on industrial organic 





fourth 


synthesis. 


Unit Processes 


R : in Organic Synthesis 


H. Groggins, Editor-in-¢ 


a Representative, Chemical Divisions, 


Food Machinery 


Publisher’ 
Edition, $12.50 






*hief 


and 


Chemical Corporation, 


Washington, D. ¢ 


. 


edition of a_ well-estab- 
k is an invaluable source book of information 
Recording the develop- 


ment of organic synthesis in terms of underlying unit 


processes, 


to current organic chemical manufacturing processes. 
“The editor and his collaborators are to be commended 


for their great service 
fession.” 





Mail Entire Coupon re 


The McGraw-Hill Chemical Engineers’ Beek Clu 
330 West 42nd Street, New York 36, N. Y. 


> 0. Box 97 


Please enroll me as a member of the Chemical Engi- 


neers’ Book Club. 
the book checked below: 


Chemical Rusi Mandhook 


prepared by a staff of specialists, 
edited by John H. Perry, 4 © 
formerly with the Development De- 
partment, E. 3 du Pont de Ne- 
Company; Editor, 
Chemical Engineers’ Handbook. 
Publisher's Edition, $17.00 Club 
Price, $14. 
pT The Compleat revert w 
Siathematios Division, The Rand 
Corporation. Publisher’s Edition, 
$4.75 Club Price, $4.10 
© Introduction to Nuclear Engi- 
neering by Richard Ste 
rn gag my of Chemical es. 
New York University. Pub- 
Usher s Edition, $8.00 Club Price, 





oO fp Liesl Extraction by Robert E. 

Treybal, + of Chemical 
Engineering, York University. 
Publisher's * Baition $8.50. Club 
Price, $7.25. 


I wish to take as my first selection 


se of Numerical Analy- 
sis by ston §S. Householder, 
Head of .- Mathematics Lay 
Oak Ridge National Laborat 
Publisher’s Edition, $6.00. 
Price, $5.10. 
0. eg 4 2nd ed., by _C. L. 
h.D., Consulting Chemi- 
Pub- 
Club 


Chub 


York. 
$11.00. 


"ae neer, New 
fisher’s oe 
Price, $9.35. 

i) Advanced Mathematics in Phy3- 
ies and Engineering by Arthur 
Brownell, Professor of Electrical 
Engineering, Northwestern Uni- 
versity. Publisher’s Edition, $6.50. 
Club Price, $5.55 

CO Process Heat Transfer by Don- 
ald Q. Kern, Director, Process 
Engineering Division, The Patter- 
son Foundry and Machine Com- 
pany. Publisher’s Edition, $12.00 
Club Price, $10.25. 


I am to receive FREE with the book checked above a gift copy of Unit 
Processes in Organic Synthesis. You will bill me for my first selection 
only at the special club price, plus a few additional cents for postage 


and handling 


Forthcoming selections will be deseribed to me in advance and I may 
I need 


decline any book. 

months of membership. 

member's special price. 
No-risk guarantee. 


take only 
All further selections I choose will be at the 


If not completely satisfied, 


3 selections or alternates in 12 


I may return Fae first 


shipment within 10 days and my membership will be cancelec 

NAM ii <. SBivsrsene . (Please Print) 
ee EEE PIER PES TOTTI EP ere Sey RR 
Ca ied th os 2 Satine ntncg kes xe Givekedvusectséidetasne 


Prices slightly hhieher in © ‘anada; write 


McGraw-Hill Canada, 253 Spadina Road, Toronto 4. 


it presents fundamental principles applicable 


to the chemical engineering pro- 


—Chemical and Engineering News 





Buyers of Any Process Equipment 
Reap Benefits from M. W. Kellogg’s 


COMMITTEE 


As a leader in the design and fabrication of 
petroleum and petrochemical process equip- 
ment, The M. W. Kellogg Company as- 
sumes many extra curricular responsibilities 
which eventually benefit not only its cus- 
tomers but the process industries in general. 
One of these responsibilities is Kellogg’s par- 
ticipation in technical committees of pro- 
fessional societies and associations, particu- 
larly at subcommittee working levels. 

At present, M. W. Kellogg’s engineers, 
metallurgists and others ‘give a considerable 
part of their time to over seventy such 
activities . . . ranging from boiler and pres- 
sure piping codes to welding practices and 
radiographic testing techniques. Many of 
today’s accepted design concepts were in- 


troduced to the engineering profession by 
Kellogg committee men. 

The M. W. Kellogg Company is privileged 
to contribute increasingly to the important 
work of technical and engineering societies, 
associations, and related groups. The prac- 
tical application of the knowledge imparted 
and gained is another plus which goes into 
Kellogg’s “‘built-in engineer” approach to 
process equipment design and fabrication. 
A typical example is a paper prepared by 
M. W. Kellogg engineers, ‘Collection and 
Correlation of High Temperature Hydro- 
gen Sulfide Corrosion Data,’’ and presented 
at a recent meeting of the National Associa- 
tion of Corrosion Engineers. Write for your 
copy. 


Fabricated Products Division 
THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corporation, London «¢ Societe Kellogg, Paris 
Kellogg Pan American Corporation, New York « Companhia Kellogg Brastletra, Rio de Janetro « Compania Kellogg de Venezuela, Caracas 
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HEAT TRANSFER 
EQUIPMENT 


KNOCKDOWN 
VESSELS 


TANKS AND 
REACTORS 





PRESSURE 
VESSELS 
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e TEMPERATURE 
e PRESSURE 


e CORROSION... 


Conditions which cause ordinary valves to fail 
--corrosive, erosive, viscous, or volatile hard-to- 
hold fluids, plus temperature or pressure extremes 
--are everyday jobs for Homestead Lever-Seald 
Valves. Why? Because they are built to operate 
under all conditions! They never stick! 

Every Homestead Lever-Seald Plug Valve has 
a powerful lever and screw device that does 
double duty. It presses the tapered plug firmly 
into its seat to form a drop-tight seal, and also 
provides a positive means to relieve seating pres- 
sure and permit easy operation. 

Lever-Seald Homestead Valves give extra long, 
leak-proof service, too, because all operating 
parts and seating surfaces are protected from line 
fluids in both the open and closed positions. You 
can prove their economy to your own satisfaction, 
by making your next replacement a Homestead 
Lever-Seald. 


OMESTEAD vatve manuracturne 


CORAOPOLIS, PA. 


P. O. BOX “Serving Since 1892" 
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HOMESTEAD 
Cever-Stald 


PLUG VALVES 


Your choice can be made from valves cast of 
metals and alloys to specification in sizes from 
1” to 12”; for pressures from vacuum to 1500 
pounds; temperatures from 40° below zero to 
1100°F. Dry seat or pressure gun lubricated 
optional. 

You'll find our VALVE REFERENCE BOOK 
No. 39-3 interesting and helpful. It’s yours for 
the asking. 


MAIL THE COUPON TODAY! 


Without obligation, send me Valve Reference Book No. 39-3 


describing Homestead Lever-Seald Plug Valves. 


Name____ 


Company 





Address__ 


City a 





Wheelabrator’s Liquamatte wet blasting machine imparts 
a clean finish —to close tolerances —in seconds. Abrasive 
slurry blasted by compressed air produces a uniform, 
non-directional surface on the work. 
To change or dispose of abrasive slurries, Wheelabrator 
turned to Penberthy. 


PENBERTHY 


EJECTOR SOLVES 
SLURRY REMOVAL 
PROBLEM... 


The Liquamatte hopper is 
drained quickly and effec- 
tively by this Penberthy 
63A Ejector which elimi- 
nates bailing or handling 
of slurry by operator. 


y SLURRY 


WHEELABRATOR REPORTS: “Penberthy 


Ejector is a simple, trouble-free device with long service life.” 


@ Simplifying operations and saving time and money, Penberthy 
engineered products are gaining increasing attention in a diverse number of 
applications. Perhaps you can use them to advantage. In Wheelabrator’s words: 


“Our selection was made after considering Penberthy’s skill in engineering and excellent service.”’ 


There’s no obligation, of course, in getting complete facts on standard or custom 
designed Penberthy products. Available in a wide choice of materials. 


PENBERTHY INJECTOR COMPANY Division of Buftalo-Eclipse Corporation @ EJECTORS 
1242 Holden A 
olden Avenue Detroit 2, Michigan @ INJECTORS 


@ CYCLING JET 
PUMPS 


There's Certain satisfaction in PRODUCTS BY | PANBERT ‘UMS 


@ LIQUID LEVEL 
GAGES 


@ GAGE VALVES 
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Installation below is a large paper mill. It pro- 
vides an effivent with silica content below 0.02 
ppm and total dissolved solids below 1.0 ppm, 
Total capacity 100,000 Ibs/hr. for 1200 psi boiler. 


T's, OT e 










Cochrane DEMINERALIZERS 
for efficient silica and solids reduction 







Many of America’s outstanding 
high-pressure steam generating 
plants are protected by Cochrane 
Demineralizers. The quality of 
demineralized water is superlative 
and Cochrane’s progress in solving 
the many problems associated with 
demineralization is attested to by 
some of the largest installations 

in the world. 

Cochrane’s untiring staff of 
chemists, engineers and research 
men assure you of the answer to 
your water conditioning problem 
and continued satisfactory operation 
of your Cochrane installation. 

Why not investigate the 
impressive list of Cochrane 2-bed, 
3-bed, 4-bed and mixed bed 
Cochrane Demineralizer 
installations? For the answer to 
your water conditioning problems 
consult Cochrane’s complete service 
first. Ask for Bulletin 5800. 




























CO: AP OP Rk. Oo: N 
3113 N. 17TH STREET, PHILADELPHIA 32, PENNA. 
NEW YORK e PHILADELPHIA e« CHICAGO 
Cochrane Water Conditioning Ltd., Toronto 4, Canada 


Representatives in 30 principal cities in U.S.; Poris, France; La Spezia, Italy; 
Mexico City, Mexico; Havana, Cuba; Caracas, Venezuela; Son Juan, Puerto 
Rico; Honolulu, Hawaii; Manila, Philippine Islands. 

Pottstown Metal Prods. Div.—Custom built carbon steel and alloy products. 












Demineralizers + Zeolite Softeners * Hot Process Softeners * Hot Lime Zeolite Softeners * Dealkalizers * Reactors * Deaerators * Pressure Filters 
Continuous Blowoff Systems * Condensate Return Systems * Steam Specialties 






Ad No. 4.04 
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CELANESE REFINES A CHEMICAL PROCESS AND CREATES 
A RICH NEW SOURCE FOR PRODUCT IMPROVEMENTS 


Synthesizing organic chemicals by aldol condensation is a 
standard processing method. But now through the refinements 
introduced by Celanese, Aldo] Production has suddenly taken 
on new meaning for manufacturers in many fields. 

Celanese Aldoling has the efficiency, economy, and capac- 
ity of compactness. In place of single aldol units, there is one 
consolidated aldol installation which utilizes specially devel- 
oped techniques and depends only upon Celanese-produced 
aldehydes and ketones. A typical end product is trimethylol- 
propane. 

A few short months ago, trimethylolpropane was just a 
polyol with high promise to producers of alkyd resins and 


Basic reaSONS......seccscseceee 


Polyols 
Plasticizers 
Selts 
Solvents 
Viny! M 


Functiona! Fluids 
Gasoline Additives 
Glycols 

Ketones 

Oxides 


Acids 
Alcohols 
Aldehydes 
Anhydrides 
Esters 





polyurethane foams. But it was too expensive; its supply ques- 
tionable. Today, higher purity trimethylolpropane is available 
from Celanese in continuous commercial volume...and at a 
price that makes it competitive in all applications. 

Similarly released by Celanese Aldoling for full commer- 
cial development: methyl isopropeny] ketone and 3-methoxy 
butanol. Other high potential chemicals are in the develop- 
ment stage. 

Is there an organic chemical you can't get at because of 
supply, purity, or price? It may be on the Celanese Aldol 
schedule. Write Celanese Corporation of America, Chemical 
Division, Dept. 553-F, 180 Madison Avenue, New York 16. 


«+++e+++- for improved products 


Agricultural, automotive, 

aviation, building, 

electrical, paper, 
he nai 





surface coatings, textile. 











Closing the gate on hard-to-hold hydrocarbons 


At Esso Standard Oil's Bayway Re- 
finery light hydrocarbons are used ex- 
tensively at a wide range of tempera- 
tures and pressures. 

Light hydrocarbons are hard to 
“hold,” but the self-adjusting wedge-le- 
sign on Aloyco gate valves insures tight 
shut-off. Corrosion-resistant Aloyco 
valves — like the red-wheeled, chain- 





operated gate valve above — are used 

throughout many process units. 
You'll see many more of them on key 
jobs at leading petroleum, processing 
and chemical plants throughout the 
country. What about your corrosives- 
handling problems? Write Alloy Steel 
Products Company, Inc., 1301 West 
Elizabeth Avenue, Linden, New Jersey. 
6.2 


Longer Lasting 
ALOYCO 


VALVES 


’ 
N “8 
SOrrosive ® 


Subsidiary of Walworth Company 





CHEMICAL | eons 
HAZARDS ? 


Get the protection you need from these 
AMERICAN OPTICAL CHEMICAL 


CARTRIDGE RESPIRATORS 


For 
Organic 
Vapors 


For Combined 
Organic Vapors 
and Acid Gases 


R-2033 


R-5054 


Your nearest AO Safety Note: Help prevent costly 

Products Representative can supply \ : ( ) : industrial eye accidents — 

you. Write for literature. Mm Vester ulereee pt tere look for the & trademark 
on lenses and frames of 


\y safety glasses you buy. 


SOUTHBRIDGE, MASSACHUSETTS * BRANCHES IN PRINCIPAL CITIES 





























Features: 
a 


Simple to Maintain — 
Only one head bolted on. 
Spiral-wound metallic 
head gasket can be in- 
stalled without cement or 
grease—quickly removed 
and reused if needed. 





Shaft Sealing — Double 
bushing seals with sepa- 
rate high pressure seal 
oil system. Inward seal 
leakage minimized. 


Rugged Rotor—For years | 
of high speed operation. 
Impellers shrunk and | 


H 
rt 
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keyed to shaft. Rugged 
riveted impellers with 
rivets milled integrally 
from blade edge. 


o 


Extra Strong — Vertically 
split forged steel casing 
— safe at high pressures. 


“eR 










Secmaatee te se: 


Here’s Unit Chosen for 
+e 
Reforming Process 
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This compressor is typical 
of Allis-Chalmers high 
pressure barrel units for 
“upgrading” processes. 


Above are a few of the 
features that make it easy 
for maintenance men to 
keep equipment on stream 
around the calendar. De- 
tails of this design are 
yours for the asking. Call 
your nearby A-C office or 
write Allis-Chalmers, In- 
dustrial Equipment Divi- 
sion, Milwaukee 1, Wis. 


A-4967 


LIS-CHALMERS 
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Pictured Flowsheet 
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Low-temperature separation process gives .. . 


New Hydrogen Source for NH; 


Advancing low-temperature technology makes possible 
this first U.S. plant designed around coke-oven gas. 


Low temperature process 
technology, long incubating in 
air separation units in this 
country, seems to be breaking 
out of its shell into the world 
of chemical processing. 

An example of this trend can 
be found at Ketona Chemical’s 
new 45,000 tons/yr. anhydrous 
ammonia plant just starting up 
at Birmingham, Ala.* 

Operating the first plant in 
this country designed exclu- 
sively around coke-oven gas as 
a hydrogen source, Ketona re- 
moves impurities by low tem- 
perature condensation and liquid 
nitrogen scrubbing; produces 
nitrogen and oxygen in an air 
separation unit and combines H. 
and N, in a Claude ammonia 
converter. 
> Why This New Source?— 
Coke-oven gas is cheap, readily 
available at steel centers such 

*Ketona is jointly owned by Her- 
cules Powder Co. and Alabama By- 


Products Corp. Plant was engineered 
by The Fluor Corp. 


as Birmingham, and cost esti- 
mates favor COG if the am- 
monia plant is located near such 
a center. However, the gas (55% 
H,) is a complex mixture of 
light hydrocarbons with some 
sulfur and oxygen compounds. 
Until Ketona, ammonia produc- 
ers preferred easier-to-process 
hydrogen sources such as natu- 
ral gas, hydroformer hydrogen, 
Bunker C oil. 

But advancing hydrogen-from- 
coke-oven-gas technology—much 
of it adapted from European 
plants—coupled with competi- 
tion from natural gas as a heat- 
ing fuel now permits process 
engineers to add coke-oven gas 
to the list of raw materials used 
in this country for ammonia 
production (see CE, Nov. 1955, 
p. 114). At the same time, the 
“impurities” recovered (me- 
thane, ethane-ethylene, benzene) 
and the O, available, could be 
used advantageously as chemical 
building blocks. 


> Low Temperature Processing 
—At Ketona low-temperature 
technology is concentrated in 
the Air Liquide condensation 
and nitrogen wash unit. 

Coke-oven gas, previously 
purified of nitrogen oxide, hy- 
drogen sulfide, CO, and benzene, 
is processed here. The gas at 
this point contains 57% H, and 
about 29% CH,, at a pressure of 
285 psig. 

It first goes to either of two 
switch warm exchangers, where 
it’s cooled by product streams 
(see cut at left). Additional cool- 
ing takes place in a cold ex- 
changer (copper tubes) where 
ethane and heavier hydrocarbons 
condense, 

In an ethylene condenser, the 
gas is further cooled to extract 
all the ethylene and ethane in 
liquid form. This ethylene- 
ethane is expanded to atmos- 
pheric pressure and vaporized 
in the previous exchangers. 
Here also, acetylene is scrubbed 
out with condensing ethylene. 

The gas is then cooled in a 
methane condenser by counter- 
current exchange with outflow- 
ing hydrogen-nitrogen, methane 
and residual streams. 

Then it flows into the final 
condenser, where it’s cooled and 
condensed by the residual CO+N, 
liquid from the liquid nitrogen 
scrubbing column. Here me- 
thane comes out as a liquid and 
goes to the methane pot. The 
residual stream returns through 
the previous exchangers. Part 
of the methane also returns 
through the exchangers; the re- 
mainder is used as auxiliary 
refrigeration for nitrogen. 
> Nitrogen Scrubbing—Free of 
most of the original methane 
and CO, the gas now enters the 
liquid nitrogen scrubbing 
column, where a countercurrent 
stream of descending liquid 
nitrogen at —310 F. removes re- 
maining methane and CO. 

A hydrogen-nitrogen mixture 
leaves the top of the column, 
while the nitrogen liquid with 
impurities comes off the bottom. 
The N.+H, gas provides cool- 
ing for the incoming coke-oven 
gas, 
> Refrigeration Cycle—Cooling 
to operate the unit comes from 
an auxiliary nitrogen cycle tak- 
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ing compressed nitrogen at 
2,840 psig. from the air separa- 
tion plant. 

Nitrogen is first cooled partly 
by heat exchange with the me- 
thane fraction, and partly by 
heat exchange with nitrogen re- 
cycled from the high pressure N, 
stream. Part of the nitrogen is 
also cooled in an ammonia cooler 
and expanded in an expansion 
engine to provide additional 
cooling as compensation for 
radiation and warm-end heat 
exchanger losses. 

Cooled high pressure nitrogen 
is expanded and partially lique- 
fied. The liquid fraction is sub- 
cooled by heat exchange with 
the outgoing H.+N,. mixture be- 
fore entering the wash column 
at —310 F and 285 psig. 

Final ammonia synthesis gas 
(75% H., 25% N.) is made up 
by adding the proper amount of 
pure nitrogen. 
> Preliminary Purification—Of 
course some preliminary treat- 
ment is necessary before the 
coke-oven gas is sent to the low- 
temperature wash unit. First 
raw coke-oven gas (after elec- 
trostatic and soda ash treat- 
ments) is compressed to 300 
psig. and 220 F. It then goes to 
a “hot bottle” where high molec- 
ular weight contaminants poly- 
merize into gummy tars and 
condense on the tower walls. 

The gas is scrubbed with a 
light petroleum oil to remove 
aromatics, then with a 3% am- 
monia solution for CO, and sul- 
fur. This is followed by a cold- 
water wash and a caustic solu- 
tion scrub to get rid of the last 
traces of CO,.. The gas goes to 
the nitrogen scrubbing unit, 
then to ammonia synthesis. 
> Ammonia Synthesis Loop— 
Synthesis gas compressed to 
around 9,000 psig. is sent 
through an oil filter before enter- 
ing the Claude converter inlet. 
Here the fresh stream of H.+N, 
joins with a recycle stream of 
unconverted hydrogen and nitro- 
gen. 

Inside the converter, the feed 
stream is heated by exchange 
with product gases, then passes 
through a bed of promoted iron 
oxide, where N, combines with 
H., forming ammonia. Effluent 
gases are condensed. Product 
is separated from unconverted 
gases, which are recycled. 
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The confidence of engineers in 
FLEXITALLIC Spiral-Wound Gaskets 
is based on performance. Flexitallic 
has justified that confidence for more 
than 40 years by: 
—a continual search for new and 
better gasket materials 


—maintaining standards of engi- 
neering and design that give com- 
plete assurance of a work-proved 
seal 


—making of gaskets on precision 
winding machines designed by 
our own engineers. 


In nearly every industry, engineers 
look to Flexitallic for leadership in 
safety. As the service becomes more 
hazardous—in aviation, atomic re- 
search, power plants, process indus- 
tries, and aboard ship—the need for 
Flexitallic Gaskets becomes more 
urgent. 


Each Bigot Milic Gasket is designed 


29 mEvietred to pieet specific con- 


<a 
4 


ZSPLICATION 
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WHERE SAFETY IS NO 


" NT 










y 

ditions of WM and/physical shork, 
corrosion, fibration, weaving and un- 
predictablé joint stresses. Spirally- 
wound Y-crimped plies of required 
metal with alternating plies of proper 
filler result in a resilient gasket hav- 
ing characteristics of a calibrated 
spring. 

Flexitallic Gaskets are at highest effi- 
ciency when bolted up cold at a pre- 
determined load. For all pressure/ 
temperature ranges from vacuum to 
10,000 Ibs., from extreme sub-zero to 
2000°F. For all standard joint assem- 
blies. In four thicknesses for special re- 
quirements: .125”, .175”, .250”, .285”. 


FLEXITALLIC GASKET CoO. 
8th & Bailey Sts, Camden 1, N. J. 


Representatives in principal cities 


SPIRAL-WOUND GASKETS 








es 2 IPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


4 The ideal seal for many process applications is a Flexitallic Gasket 
with Teflon trapped between edges of stainless steel. Ask for folder, 
“Teflon in Flexitallic Gaskets.” 


*Flexitallic is a registered trade name. No one else can make a Flexitallic Gasket. 
Look for Flexitallic Blue—it’s our exclusive blue-dyed Canadian asbestos filler. 
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ese Crane valves holding 25 microns absolute pressure 
after 2 years on vacuum service 


ase History— Valves fre- 
y are the most critical points 
acuum system. But that’s 
e case with this large South- 
ht metals refiner. 
; plant reports no trouble or 
se over a 2-year period in 
aining a vacuum of less than 
rons absolute for its distilla- 
ocess. 


tight-holding valves installed 
2 years ago on the lines from 
pumps shown above are 
No. 1611 diaphragm pattern. 
12-in. packless iron body 
are used about once daily. 


They’ ve allowed no in-leakage at 
the seat, bonnet-joint, or through 
the diaphragm. No maintenance 
whatever has been given the valves 
since installed. They operate easily 
and look good for such service in- 
definitely. 

This high efficiency performance 
is mainly due to Crane separate 
disc and diaphragm design. The 
diaphragm used as a bonnet seal 
only is not subject to destructive 
crushing. Conventional type disc 
and body seat provide a metal-to- 
Neoprene seating that’s ideal for 
vacuum and hard-to-hold fluids. 


Moderately priced, Crane dia- 

phragm valves deserve your con- 
sideration for many ordinary serv- 
ices, as well as sludges, slurries and 
corrosive fluids. 
They are made 
in a wide variety 
of body and trim 
materials, in % 
to 12 in. sizes. 

Ask your local 
Crane Repre- 
sentative about 
them, or write to 
address below for 
literature. 


C RAN E VALVES & FITTINGS 


PIPE © KITCHENS ¢ PLUMBING 


HEATING 


855—Crane Co., General Offices: Chicago 5— Local Service Everywhere Through Branches & Wholesalers 
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Check Your Products — 
against this list — 





RAYMOND IMP MILL 
with Flash Drying Accessories 


THESE are just a few of the many materials which 
may be handled in Raymond Mills, equipped with 
Flash Drying. If you have a similar product, be 
sure to consider the advantages of this modern 
method of drying-and-pulverizing in one continu- 
ous operation. 


Faster Drying—Finely ground particles are dried instan- 
taneously in the mill, and production time reduced to a 


LL ANEOUS minimum. 

MISCE tyst Better Products—Close control of fineness and dryness in- Gtaikieess 
we ta sures uniform finished material. Heat-sensitive materials ash Drying 
Silica-Gel = easily and safely processed. ee : 
Gypsum High Thermal Efficiency—Resulting from high inlet tem- CATALOG 
Pigments peratures used, and intimate contact of fine particles with oe 
Filter Cake hot gases. No.82 .; 
. sal Wastes Flexible Installation—Equipment readily adaptable to plant veg 
Industria layout. Material handled by air system—no separate dryers 
or conveyors needed—saves rehandling of materials or 
conveying to storage. Write for vour 

Low Cost Factors—Operation is clean, automatic and dust- ome 
free, requiring minimum supervision. Low power and copy of this New 
maintenance costs. Catalog 


COMBUS/ION | ENGWEERING, INC. 
1311 NORTH BRANCH ST. 472 (Zl MOF a SALES OFFICES IN 


CHICAGO 22, ILLINOIS Combustion Engineering-Superheater Ltd., Montreal, Canada PRINCIPAL CITIES 





RAYMOND 
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Names in the News 


EDITED BY M. A. GIBBONS 





Charles R. Nelson: Man of the Month 


Shell Development’s pioneering process engineer is tagged this 


year’s outstanding San Francisco Bay Area chemical engineer. 


Out of sight is not always 
out of mind. Though he was in 
Holland on a short assignment 
while the award was being 
made, Charlie Nelson was his 
colleagues’ unanimous choice 
for the title of 1956 outstanding 
chemical engineer in the San 
Francisco Bay Area. 

Nelson’s_ selection, by the 
AIChE’s Northern California 
Section, is the second in a series 
highlighting annual Engineers’ 
Week activities in the Bay Area 
(Chemical Engineering, April 
55, p. 327). Last year, the em- 
phasis was on young (under 40) 
engineers—with major atten- 
tion focused on their contribu- 
tions to the engineering pro- 
fession. 

This year, there was no age 
limit; and major attention was 
directed to the engineers’ con- 
tributions to professional and 
community life as well. Nelson 
ranks high on both scores. 
> Pioneer Process Engineer— 
Nelson is head of the process 
engineering department at Shell 


Development, where he has 
been employed since 1941. Some- 
what like the company for 
which he works, Nelson got into 
the petrochemicals field early 
(in the mid-’30’s) and took on 
process engineering when it too 
was a relatively new concept. 
The two sections in Nelson’s 
department—oil and chemical 
processing—are engaged pri- 
marily in the evaluation and 
design of oil refining and petro- 
chemical processes. The depart- 
ment derives much of its per- 
sonality and direction from its 
head, who long ago conceived 
of the process engineer as a 
breed apart from either chem- 
ists or chemical engineers. 
Nelson looks at it this way. 
The process engineering depart- 
ment is the hub of the com- 
pany’s wheel of progress: it 
helps program research efforts, 
evaluates research results in 
view of company production 
facilities and _ policies, and 
adopts engineering development 
techniques to process design. 


Primarily through his efforts, 
about 50% of the personnel in 
the department are Ph.D.’s— 
not for any design talents they 
might have but simply to help 
them to do a better job of under- 
standing and working with re- 
search people. 
> Vital Man on the Road—As 
the various Shell companies 
tended toward a higher percent- 
age of Ph.D.’s on their research - 
and engineering staffs, and as 
the supply of such personnel 
became more and more pinched, 
Nelson and other department 
heads saw the need to set up a 
joint Ph.D. recruiting program 
for the entire Shell organiza- 
tion. As a result, Nelson plows 
his way twice a year to MIT, 
Yale, Princeton, Delaware and 
Michigan. As a matter of fact, 
his recent trip to Holland was 
cut short because he had to 
return for his regular spring 
recruiting trip. 

But one shortened trip could 
never disappoint Nelson to any 
great extent: Every time he 
turns around he finds himself 
overseas again—or on the way. 
In making «ccd use of his inter- 
est in petrochemicals and proc- 
ess engineering, Shell Develop- 
ment sent him to England for 
six months in 1949, to Scotland 
for three months in 1951, and 
to Holland for two weeks, early 
this year, to assist with petro- 
chemical plant installations. 

Difficulty in adjusting to new 
locations is a problem that Nel- 
son doesn’t have to face. It has 
become too run-of-the-mill for 
him. He earned his B.S. in chem- 
iclal engineering, in 1930, at 
Carnegie Institute of Technology 
in what is today considered the 
East (despite the reference in 
the school’s ancient alma mater 
to a “western’—i.e. Pittsburgh, 
Pa.—location). A few years 
later, he ended up in the Mid- 
west, working for his M.S. and 
Ph.D. at the University of Michi- 
gan. And, just before settling 
in the West with Shell Develop- 
ment, he was employed by the 
General Chemical Division of 
Allied Chemical. & Dye Corpo- 
ration. 

Nelson’s frequent trips, par- 
ticularly the European jaunts, 
sit rather sorely with his wife, 
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NAMES .. . 


Molly (whom he married in 
1940). Molly claims that in the 
Lowrence 2-Stage Vertical Pump for Pump- - first 10 years of their marriage 
Charlie was away at least one- 
ee Se eres third of the time. But things 
have improved recently. And, 
starting this June, the Nelson 
family, ensemble, will be one of 
three from Shell Development 
exchanged annually for a year 
with Shell researchers in Hol- 
land. 
> Professional Activities—Nel- 
son has been a member of the 
American Institute of Chemical 
Engineers since 1937. He was a 
charter member and first chair- 
man of the Northern California 
Section (1944-45). 
Not a member in name only, 
he’s been mighty active too. As 


a member of the Institute’s pro- 
gram committee (1943-47) and 
as vice-chairman (1945-46), he 
made the initial survey of the 
i feasibility of holding national 

. meetings on the West Coast. His 
: P conclusion was favorable, and 


somehow he became both pro- 


ma gram chairman and_ general 
0 an & , chairman for the first West 


Coast national meeting of the 


Institute held in San Francisco 
L] in 1946. However, “Combining 
the program and general chair- 


manship in. one man was a 

Pumping liquid chlorine calls for more ingenuity and saan cisoe* 4 monger 
engineering skill than is available from the average pump a wry smile 
manufacturer. Formerly it was pumped pneumatically. More recently, Nelson was a 
This method was attended by a considerable loss of national director of the Insti- 
chlorine because the moisture in the air formed hydrochloric ‘ 
acid. A further complication was the corrosive action of preg | nats vi ane aan wep oo 
the pane eae the Education and Accrediting 

‘ Committee since 1953. 

To overcome this, Lawrence engineers in collaboration with > Community Interests—Just as 
manufacturers of chlorine, developed a pump with a special strongly as he believes in proc- 
packing box which prevents any contamination of the chlo- ess engineering as an engineer- 
rine or corrosion of any of the equipment and also prevents ing entity, Nelson believes even 
the escape of the chlorine fumes to the atmosphere. more strongly that engineers of 
all kinds should become inter- 
ested in community affairs, 
particularly in local democratic 
processes. 

His stand: “Engineers should 
apply their engineering know- 
how to community affairs; they 
should pitch in even if it means 
Send for Bulletin 203-7 for se missing a professional meeting 
a complete summary of acid ace os now and then.” His observation: 
and chemical pump data. oe “Most engineers feel that doing 
. extracurricular work for their 
engineering organizations is 


L A W e a fy Cc & OK, but that community affairs 
are better left for the other 
P U ae P Ss j id Cc e radian what he preaches, 


371 MARKET STREET, LAWRENCE, MASS, Neison is director and past 


For over 80 years Lawrence has been making pumps to 
handle every acid or chemical fivid used in 
industry. If you have a particularly difficult 
chemical pumping problem, we can save you 
both time and money. Write us the pertinent 
details, no obligation. 
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chairman of the Diablo High- 
way Improvement Federation 
(a citizens’ advisory committee 
on highways in California’s 
Contra Costa County). As such, 
he makes an annual trip to 
Sacramento to lobby before the 
State Highway Commission for 
increased appropriations for 
his local area. 

He’s also chairman of the 
Glorietta Improvement Assn., 
one of the citizens’ ruling bodies 
in the unincorporated commu- 
nity of Orinda—where he resides 
with Molly and their three chil- 
dren (David, 13; Kip, 11; and 


se more, he’s chairman os . 
of the board of trustees of the Pi re F hro NM | l MN 1 | (| eS 


- 
y 











Orinda Community Church— 
where he also managed to entice 
a couple of other engineers into 
making their community activ- 
ities debut. 
>» Any Time Left?—In spite of 
his travels, professional work, 
and community activities, Nel- 
son does have a home life too. 
His hobbies are classical 
music (in years gone by he 
played a mean reed instrument), 
photography and, most recently 
but most avidly, trout fishing. 
He was actually induced to 
take up fishing by his boys 
when they reported that other 
fathers took their kids on fish- temperatures. Use them in applications requiring 
ing treks. And the Nelson boys 
really relish those trips—every 
aspect of them. They go all the iowa 
way: follow through on every so 
detail. The boys even tie the 
flies ; but their father is no Use the hydrated chromium oxides for obtaining 
purist. “T’ll try anything in 
chemical engineering that will brilliant color and transparency in: automotive 
do the job, and in fishing I’ll 
use anything that will catch high grade enamels and lacquer: 
a fish.” 
Actually, the maior Nelson 
family activity is hiking and Your nearest Williams representative will be glad t 
camping. Here, even Joy tags 
along carrying her small pack. 
With all of her father’s profes- 
sional and community interests, 
sometimes, she finds, that this 


is the only chance she has to 
be with him. é 


William G. Dedert is the new COLORS & PIGMENTS 
manager of the Swenson Pulp 
& Paper Division, Whiting 
Corp., Harvey, III. 


Ss 


and 


Hydrated Chromium Oxides 


nt 


permanency —enamels, emulsion paints, rubber, plasti 


coverings, roofing granules, Duliding materials, et 


f 


finishe 


rovide you with full technical data and samples 


EASTON, PA. @ E. ST; LOUES, ILL 
EMERYVILLE, CAL 
H. G. Miller will be transferred 


from Dow Chemical’s Texas 
Div. in Freeport, to the firm’s 
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24.830 successful 


installations ! 


EASTERN D-11 CENTRIFUGAL PUMP 

Why is the D-11 so successful among original equipment manufac- 
turers? Size and weight make it ideal. The D-11 is the smallest, close- 
coupled, single-stage centrifugal pump available with an induction 
type motor. Eighteen pounds of compact design (99%4” x 456”) make 
it excel in industrial and process equipment, as well as laboratory 
service, and pilot plant operations. 


SPECIAL METALS 

A full selection of metals make the D-11 and other Eastern Centrif- 
ugal Pumps versatile performers. Available in 18-8 Type 303 and 
Type 316 Stainless Steel, Monel, Hastelloy “C”, Cast Iron and Bronze, 
Eastern Pumps range from “%th to % H.P. with capacities up to 70 
G.P.M., pressures to 65 P.S.I. 


For complete specifications on all Eastern 
Centrifugal Pumps, request Bulletin 120-B 


INDUSTRIES, INC. 


100 Skiff St., Hamden 14, Conn. 





NAMES... 


Midland, Mich., headquarters 
as manager of distribution 
development. 


Jaceb E. Jansen, with B. F. 
Goodrich Co. since 1938, has 
been named director of or- 
ganic chemicals research in 
the company’s research cen- 
ter, Brecksville, Ohio. 


Aa 
Philip M. Dinkins 


Philip M. Dinkins was elected 
a member of the board of direc- 
tors of General Aniline & Film 
Corp. Since, he first joined the 
firm in June 1955, Dinkins has 
served as vice president-opera- 
tions for the Dyestuff & Chem- 
ical Division. 

Long active in the chemical 
industry, Dinkins was president 
and director of the Jefferson 
Chemical Co., Inc., from 1946 to 
1955, after having served since 
1944 as vice president and gen- 
eral manager. Before that time 
he had been associated with 
American Cyanamid and_ its 
predecessors, since 1923. He 
was also a director of the latter 
firm. 

Dinkins is a chemical engi- 
neering graduate of Massachu- 
setts Institute of Technology. 


George White, former executive 
vice president and director of 
the Vitro Corp. of America, 
has been named general man- 
ager of General Electric’s 
atomic power equipment de- 
partment. He replaces Vice 
Admiral Willard A. Kitts 3rd, 
USN (ret.) who is now man- 
ager of a new planning study 
for the department. 


David N. McClanahan has been 
promoted to vice president in 
charge of process and chem- 
ical engineering for’ the 
Wyatt C. Hedrick Engineer- 
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You can solve 


ing Corp., Houston, Tex. Ed- many of your - 
win D. Redding will take Li tticud * 
charge of project and design airicull ; 
engineering. 


piping 


Harry N. Hunizicker has been Fr 
appointed executive vice pres- Dro hlems 
ident of American-Marietta : 
Co. Huntzicker has been asso- 
ciated with United States 
Gypsum Co. for the past 20 
years—most recently as vice 
president in charge of re- 
search and development. 





Thomas P. McGuinness has been 
selected by the Barrett Divi- 
sion, Allied Chemical & Dye 
Corp., as supervisor of engi- 
neering, chemical products. 
His last completed assign- 
ment, in his former capacity 
as project engineer, was the 
construction of a synthetic 
phenol project in Philadel- 
phia. 


Thomas Clapper has been ap- 
pointed associate director of 
research for American Potash 
& Chemical Corp., to. head re- 
search facilities at the firm’s 
Henderson, Nev., plant. 


F. R. Ward, former technical 
assistant to the manager of 
the large ship reactor project, , a ie 
at Westinghouse Electric’s ry Chemically inert John Crane Bellows are a positive answer 
Atomic Power Division, is —~plltiiansiaal commen the transmission of hard -to-handle 
now special assistant to the liquids, petroleum prod- liquids and gases... including the most de- 
management of the Babcock ucts, gases and solvents. structive corrosives...at temperatures from 
& Wilcox Atomic Energy Di- eed ~300°F. to +500°F. Typical applications 
vision, in New York. @ Life-long flexibility ich: vlieatiots demniieuans, seemed dalaie 


—will not damage or fa- ees . 
tigue under severe vibra- and connectors for misaligned couplings. 


poset cating Waar tion gs tied open Made from a special densely molded stock 
ing department, textile divi- qusminerstas ocemananan and so machined that there is no inherent 
sion, Celanese Corp. of Amer- © Cutstanding electro- stress of their free length — they expand and 
ica, has been named vice chemical properties contract with equal freedom of motion. End 
president-operations of Cela- —eliminate electrolysis in flanges of French-type gasket construction 
mia accsnceoben gate the handling of chemicals, facilitate easy assembly and assure a leak- 


acids, etc. : . % 
Gr ee ee ere were proof seal. Available in a full range of stand 


; : d : 1 . 
director of the new develop- @© Wide temperature range ard pipe dimensions from % to fe m. 
ment laboratory of Chicago —flex perfectly over a Bellows are also available in a wide range 
Vitrous Corp., Cicero, IIl., wide temperature range. of designs for metering pumps, pressure ac- 
manufacturer of porcelain cumulators, batching scale connectors, etc. 
enamel processed glass _in- 
gredients. Further information on Teflon parts and products is 
available in “John Crane’s” 12-page illustrated catalog, 
Robert L. Clark is the new ex- “The Best in Teflon.” Send now for your free copy. 
ecutive secretary of the Na- Crane Packing Company 6451 Oakton St., Morton Grove, 


: ; Ill. (Chicago Suburb). : ing Co., Ltd., Hamilton, 
tional Committee for the De- boo (Chicago Suburb). In Canada: Crane Packing Co., » Hamilton 


velopment of Scientists and 
Engineers. Clark comes to 
the Foundation from the Of- 
fice of Defense Mobilization 
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e Fully revolving discs 
e Uniform wear distribution 
e Equalized wedging pressure 


e Automatic adjustment for 
body distortion 


e Positive closing 














... With Darling gate valves on the job! 


ARLING fully revolving double disc parallel seat gate 

D valves don’t need maintenance as often as other valves. 

This exclusive Darling design eliminates valve leakage 
and faulty operation . . . due to body distortion and man- 
handling. You can always count on Darlings to close easier, 
to close tight, and to serve longer without attention. 

Available in iron body, cast steel, iron body rubber lined, 
all bronze and special alloys .. . for all kinds of ordinary 
and special services. 

Made with the kind of ends needed 
for your particular installations. Write 
for complete information. 





DARLING 


DARLING VALVE & MANUFACTURING CO. | 
Williamsport 3, Pa. 


Manufactured in Canada by 
Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 


es 
VALVES 


wo : 
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NAMES ... 


where he served as consultant 
on the executive reserve since 
May 1955. 


Charles F. Oldershaw, research 
supervisor in charge of chem- 
ical engineering for the Dow 
Chemical Co., at Pittsburg, 
Calif., has been appointed lec- 
turer in chemical engineering 
at the University of Cali- 
fornia. 


Bruce L. Calder, with 16 years 
experience in the chemical 
and engineering field, has 
joined the Flintkote Co. Pre- 
viously, he had been affiliated 
with Toms River-Cincinnati 
Chemical Corp. 


Oliver W. Weinkauff, an asso- 
ciate director of research for 
Monsanto Chemical, in St. 
Louis, has been appointed di- 
rector of technology—a newly 
created position, in the or- 
ganic chemicals _ division. 
Harry W. Faust will serve as 
Weinkauff’s assistant. 


F. Cushing Smith, who joined 
Standard Oil Co. (Ind.) in 
1943 as a chemical engineer, 
has been promoted to the po- 
sition of assistant to the pres- 
ident. Smith had been assist- 
ant superintendent of the 
Whiting refinery. 


H. Von Bergen was elected pres- 
ident of the American Crystal 
Sugar Co. at a meeting of the 
directors in Denver. Since 
April 1955, he has served as 
executive vice president. 


Edward J. Grabowski, assistant 
to the area manager for pro- 
duction at the AEC Dana 
plant near Newport, Ind., was 
transferred to the Washing- 
ton AEC office of the Isotope 
Separation Branch, division 
of Production. 


A. J. Valley has been appointed 
manager of the silvichemical 
division of Alaska Pine & 
Cellulose Ltd., Vancouver, 
B. C. His former experience 
was with the Koppers Co. 


Richard O. Roblin, Jr. and Rob- 
ert P. Parker were named as- 
sistant general managers of 
American Cyanamid’s pig- 


June 1956—Cuemicat ENGINEERING 








{ 
t 








ments and research divisions. 
Roblin was co-discoverer of 
sulfadiazine; Parker is the 
former director of research 
at the Pearl River labora- 
tories. 





Robert F. Benenati 


The only speaker from the 
United States to take part in a 
symposium to plan Switzer- 
land’s policy on the industrial 
use of atomic energy was Rob- 
ert F. Benenati—member of the 
faculty of the department of 
chemical engineering at Poly- 
technic Institute of Brooklyn. 

The symposium was held at 
Neuchatel on April 5, 6, and 7, 
under the auspices of the So- 
ciety of Swiss Engineers and 
Architects. 

During the war, Benenati was 
a nuclear reactor designer and 
engineering consultant. He 
headed the operating department 
of the Kellex Corp.—which de- 
signed and built the gas and dif- 
fusion plant for separating ura- 
nium isotopes at Oak Ridge. 


J. H. Snyder, formerly mill 
manager for St. Regis Co., has 
joined the Nitrogen Division. 
Allied Chemical & Dye Corp. 
Snyder will be a sales devel- 
opment representative in pro- 
moting the use of Nitrogen 
Division’s products in the 
paper industry, particularly 
ammonium bisulfite pulping. 


Richard J. Bellet, research 
chemist, has joined the resins 
and plastics group of the re- 
search and development de- 
partment of Hooker Electro- 
chemical Co., Niagara Falls, 
N. Y. 


Horace W. Boynton and W. 
Mayo Smith, Jr., have been 
appointed assistant directors 
of research for Escambia Bay 
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Contamination Protection 


. of Pure Nickel at , 
%sth Cost ! 





LECTRO-CLAD 
Nickel Plated 
Seamless Steel 

PIPE and FITTINGS 


BART LECTRO-CLAD will withstand 
any fabricai:on process that low carbon 
steel itself will take -— without affecting 
the tough, durable contamination-free 
nickel plate. 

In the past, the Chemical Processing 
Industries, where contamination of prod- 
uct is critical, had to undergo the heavy 
expense of installing process lines and 
equipment of pure nickel, stainless steel, 
or other costly contamination-free mate- 
rials. NOW —in many such applications 
— you get the contamination and corro- 
sion control you must have, at a FRAC- 
TION OF THE COST of materials 
offering comparable protection. 

























Before you spend another penny on contamination-free 
process lines or equipment, learn how BART LECT RO- 
CLAD saves thousands of dollars in initial investment 
alone, Send for free copy of fully illustrated catalog 
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Pumping Progress Report oo 
FOR CHEMICAL ENGINEERS Chemical Corp. Boynton will 


take charge of engineering 
and of fertilizer research; 
Smith will manage polymeri- 
An advertisement prepared by the Aldrich Pump Co. Member of Hydraulic Institute, U.S.A. zation and plastics research 
and development operations. 





UREA PRODUCTION, like many other chemical processes, 
presents difficult pumping problems. Urea 
slurry is both corrosive and erosive. Either 
condition can cause serious operational head- 
aches; together they spell trouble for both 
design and maintenance engineers. 





PUMPING UREA SLURRY was the problem given to the 
Aldrich Pump Company Engineers by one of the 
foremost producers of urea. Our solution was 
effective. We recommended... 








Eger Vaughan Murphree 


New special assistant for 
guided missiles, for the Secre- 














A 6" STROKE DIRECT FLOW TRIPLEX with several material tary of Defense, is Eger 
of construction modifications. Porcelain Vaughan Murphree. 
plungers were used instead of the usual For the past twenty years, 
hardened alloy steel. The entire fluid—end Murphree has been associated 

‘ with Standard Oil (N. J.) re- 
was made of Hastelloy B, but Direct Flow search activities. For nearly 
Fluid—End construction was maintained to give ten years, he has been president 
minimum cost of parts replacement in the of the Esso Research & Engi- 
event of unavoidable corrosion or erosion neering Co. Under his guidance, 
damage. the latter firm turned up a new 

process for using atomic radia- 
tion to produce more economical 
petroleum products. 

ALDRICH DIRECT FLOW DESIGN offers many advantages to Murphree had his early train- 
reciprocating pump users. .Two right angle ing in the fields of mathematics 
turns are eliminated in the fluid—end block. and chemistry. From 1922 to 
The liquid being pumped travels in a straight 1924, while working as a staff 
line, on a horizontal plane, from the suction assistant and research associate 

? : in the Laboratory of Applied 
to the discharge manifold. Reduced space Science at MIT, he developed 
between valves results in higher volumetric his interests in the industrial 
efficiency and extra close valve clearance. applications of chemical engi- 

neering. 
His first association with the 

SECTIONALIZED FLUID-ENDS also afford greater economies Beso organisation dates back to 
of maintenance. Valves can be removed for aor enone pores eiandard 
: : : il of La. Some years later, 
inspection or replacement without special he was transferred to New York 
tools or equipment. Individual sections of as manager of development and 
the fluid-end can be replaced at a fraction research for Standard Oil De- 
of the cost of conventional type fluid-ends. velopment (Esso Research pre- 

decessor). 
. : : Loren Miller, formerly with 

DATA SHEET 67A illustrates and describes the Aldrich DuPont, has joined Fluor 
6" Stroke Direct Flow Pump Series. This Corp., Ltd., as a research 
Series includes Triplex, Quintuplex, Septuplex chemical engineer; Donat 
and Nonuplex Pumps, ranging in power from 300 Brice, of Food Machinery & 


to 900 hp. Aldrich Engineers are available Chemical Corp., will join the 
firm in the same capacity; 


to help you solve your tough pumping problems. and Robert Oliver, previously 
Address your request to: The Aldrich Pump with Union Oil, is a new sen- 7 
Company, 3 Gordon Street, Allentown, Pa. ior research engineer. 
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B. W. Thomas has been pro- 
moted to senior research spe- 
cialist in the technical and 
research divisions of Humble 
Oil & Refining Co., Baytown, 
Tex. E. M. Amir and B. H. 
Johnson have been advanced 
to senior research chemists. 


Harry G. Drickamer, professor 
of chemical engineering at 
the University of Illinois and 
an authority on research at 
high pressures, has been pre- 
sented with the $3,000 Ipatieff 
prize in chemistry for 1956, 
by the American Chemical 
Society. 


Elmer F. Bell has been named 


assistant to H. E. Gessler, 
manager of industrial rela- 
tions for Kaiser Aluminum & 
Chemical Corp. Before join- 
ing Kaiser, in 1951, Bell 
served with the Koppers Co. 


Wilbur E. Kelley has _ been 


elected president of the Wal- 
ter Kidde Nuclear Labora- 
tories, Inc. Kelley has been 
associated with the atomic 
energy program since the 
early days of the wartime 


CORROSION-RESISTANT 
PROCESSING 
EQUIPMENT 


BS 
PRECISION BUILT 
TO YOUR 
SPECIFIC 
REQUIREMENTS 
ifemei hy: 

LONG YEARS OF 
PEAK PERFORMANCE 


WITH 
LOW MAINTENANCE 


Manhattan District Project. 
For six years, he managed 
the New York Operations Of- 
fice of the USAEC. Since 
1953, he has been vice presi- 
dent in charge of engineering 
for Catalytic Construction 
Co., Philadelphia. 


Perry R. Bish has been named 
to the newly created position 
as chemica! engineer in the salads 2 ME ED eee CPAs ee 
general engineering depart- 
ment of Allegheny Ludlum LEE METAL PRODUCTS CO., Inc. 
Steel Corp. He’ll deal with 
problems arising from the use 
of water, acids, caustics and 
other chemical substances Philipsburg, Pa. 
used in making the firm’s 
products. 


Willard F. Libby, of the USAEC, 
has received the 1956 $1,000 
American Chemical Society 
Award for Nuclear Applica- 
tions in Chemistry. Dr. Libby 
invented the “atomic time 
clock” method of measuring 
geological age as well as the 
screen-wall Geiger counter. 


George E. Kimball, chemical 
physicist and pioneer in op- 
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Helicoid Gages 





Long-life gages 

fo meef every 
pressure indicating 
requirement 


Acaloy flanged case 


Tubes of bronze, alloy steel, 
stainless steel and K Monel 
for all types of gas or liquid. 


Cases are flanged, flangless, 
flush mounted, square or 
circular and with white or 
black dials. 


Chemical gages with dia- 
phragms to seal off objec- 
tional substances from in- 
dicating gage. 


Only , HELICOID has the 
HELICOID movement 


Acaloy square case 
for flush mounting 


For pressure, vacuum 
or compound service 


Ranges from 
15 to 20,000 p.s.i. 


Chemical gage 
with black dial 


NAMES... . 


erations research, will join 
the staff of Arthur D. Lit- 
tle, Inc., Cambridge, Mass., in 
July, as science advisor. A 
member of the Columbia Uni- 
versity faculty for the past 
20 years, Dr. Kimball has also 
served as consultant for ADL 
since 1950. 


Henry L. Young 


Chemical Engineer Henry L. 
Young has rejoined the textile 
colors division of Interchemical 
Corp., Hawthorne, N. J., as as- 
sistant to Division President 
William J. Rothemich. 

Young first came to Inter- 
chemical in 1938. The follow- 
ing year, he became associated 
with Aridye Corp. (now the tex- 
tile colors division). 

Before his association with 
Interchemical, Young was mar- 
ket research director and assist- 
ant business manager of Chem- 
ical Engineering magazine, He 
was also co-author of the chapter 
on instrumentation in the first 
edition of Perry’s “Chemical En- 
gineers’ Handbook” published by 
the McGraw-Hill Book Co. 


Wesley C. L. Hemeon, engineer- 
ing director of the Industrial 
Hygiene Foundation and Sen- 
ior Fellow of the Mellon In- 
stitute, will resign his pres- 
ent post to become director 
of a new firm—Hemeon Asso- 
ciates—to conduct general 


All HELICOID Gages provide the sustained 
accuracy that only the famous 
HELICOID— no gears—movement provides. 


consultation services on all as- 
pects of air pollution. 


. W. Boerner, formerly chief 


Write today for the HELICOID G-2 CATALOG engineer of National Foam 
¢o System, Inc., has been named 


* a 228 to a newly created position: 

Helicoid Gage Division vice president in charge of 
AMERICAN CHAIN & CABLE engineering. A native of Phil- 
adelphia and a graduate of 

p ‘ : Drexel Institute, Boerner has 

) 929-£ Connecticut Avenue + Bridgeport 2, Connecticut been with the firm since 1930. 
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Will W. White 


Veteran of more than 25 
years in the aviation fuel and 
lubricants field, Will W. White 
has been elected a vice presi- 
dent of Esso Research and En- 
gineering Co. 

White will function as a con- 
sultant and advisor, analyzing 
developments affecting petro- 
leum products used in aircraft. 
The new position was created 
in recognition of the rapid 
growth of air transportation 
and the need to anticipate 
the various scientific problems 
which arise from such swift 
advances. 

After graduation from the 
U. S. Military Academy in 1923, 
White earned an engineering de- 
gree at MIT. He joined what is 
now Esso Standard Oil Co., in 
1930, but returned to active 
military duty in 1942 as a part 
of the newly formed Petroleum 
Administration for War in 
Washington in the Aviation 
Supply Dept. 


George Rathmann is the new 
polymer section leader of the 
central research department, 
at Minnesota Mining & Mfg. 
Co. Rathmann joined 3M in 
1951 as a chemist in the poly- 
mer section and, last year, 
became group supervisor. 


Ray Ewald has been named 
technical services superin- 
tendent for Mobay Chemical 
Co.’s plant in New Martins- 
ville, W. Va. Ewald replaces 
Charles Koch who has trans- 
ferred to Mobay’s develop- 
ment department to assist in 
the commercial development 
of urethane foams and sur- 
face coatings. 


Proctor Thomson, of Cincin- 
nati, noted for his work in 
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COROCRETE .j 


CORROSION-PROOF |. 
FLOOR 


SURFACING 






PROVIDES GREATER PROTECTION) 
AGAINST ACIDS AND ALKALIES 


COROCRETE is 4 times stronger than concrete... it is resistant 
to abrasion ... sets up faster than concrete... resists impact... 
provides positive protection against acids, alkalies and solvents... 
and COROCRETE costs less than acid-proof brick. 


Here is a floor surfacing material that has been 
developed to meet virtually all of the conditions found 
in chemical and food processing, plating and 

metal working industries. 


COROCRETE will give you greater protection... 
save you dollars... and last longer. Use the convenient 
coupon to obtain more information or a sample 

of COROCRETE. Write today. 











Quickly and easily applied over existing concrete surfaces, 
COROCRETE handles like cement topping (1% to Y- 
inch thickness). 

The Ceilcote Co., Inc. ng 

4836 Ridge Road « Cleveland 9, Ohio 

Check one or both: 

(] Please send me a copy of the Brochure 


e000-cc | (CD Please send me a sample of COROCRETE 


| 
l | 
| | 

| | | 
| 

THE CEILCOTE CO.,/c- [i | 

| 
| 











Corrosion. Proof Material and Construction 


Address 





4836 Ridge Road * . Cleveland 9, Ohio 


eS ee 








i) — 
THE Jet Pipe AGE IS HERE... NAMES . . 


FOR PRESSURE, FLOW, COMBUSTION quality control as well as for 
pioneering in the application 
OR RATIO CONTROL of statistical methods to 
chemical engineering prob- 
lems, is the recipient of a 
University of Missouri Honor 
Award for Distinguished 
Service in Engineering. 


and so is the 


ASKANIA “ame ¢ — 


2 ; The new director of develop- 
Jet-Pipe Regulator ment for the chemical, paint and 
: metallurgical department of Mer- 
..- the simplest accurate long- ae sag eng & Scott Corp. is 
m f r. E. Keith McMahon. 
life solution to any regulator problem In his new post, McMahon will 
see to the growth and expansion 
e Check your most desirable specifications for the IDEAL regulator to of Devoe & Reynolds, Co., Inc., 
control pressure—flow—combustion—proportion—other variables. and Tennessee Products & Chem- 


Do they include ical Corp.—which comprise the 


1 Rugged Construction 2 Dependability 3 Long Life 4 Accuracy 5 Speed department. : 
6 Inexpensive Maintenance 7 Unimpeded Operation in Freezing Weather After graduation from Georgia 
8 Freedom for use ANYWHERE? Institute of Technology, in 1942, 
with a chemical engineering de- 
All these features are common to all ASKANIA Jet-Pipe Regulators. gree, McMahon joined Arm- 
- : strong Cork Co. as a research 
From Minute Signal to POWERFUL FORCE engineer. Later, he accepted an 
The real magic behind the Jet-Pipe Regulator is the power which can be appointment to the research 
initiated by a minute signal—the degree to which the signal can be amplified staff of Columbia University 
—and the speed and accuracy with which it can be transmitted. The conver- where he earned his MS and 
sion of kinetic energy (velocity pressure) into potential energy (static pres- Ph.D. degrees also in chemical 
sure) is an important factor which multiplies the dependability you can engineering. 
expect in every ASKANIA control. The heart of ASKANIA Regulators—the He joined the research staff of 
Jet-Pipe—is practically frictionless. Bearings are continuously immersed in Tennessee Products & Chemical 
oil. Condensation and freezing are impossible. In every way, ASKANIA Reg- in 1949, where he became super- 
ulators are designed and built for continuous, trouble free service over visor of its chemical engineering 
the years. section. For the past two years, 
Applicable to these Controlled Variables : en eee” 
ager of technical sales develop- 
PRESSURE (Gage, Absolute & Differential) e DRAFT e COMBUSTION e FLOW ment. 
LEVEL ¢ DEPTH ¢ RATIO ¢ SPEED e DENSITY ¢ CONSISTENCY © EDGE POSITION 
cD Gres R. C. Vroom, a member of the 
What is your problem? For further information on the type of regulator board of directors of Peabody 
control which best fits your operation, send today for Bulletin No. 139 Engineering Corp., has been 
and 155. Write the ASKANIA REGULATOR COMPANY, 288 East Ontario St., named vice president of the 
Chicago, Illinois. firm. Vroom, a graduate of 
Stevens Institute of Technol- 


ASKANIEA aecuraror company ogy, has been with the firm 


for 33 years. 
“CONTROLS FOR INDUSTRY” 
HYDRAULIC, ELECTRONIC CONTROLS & SERVOS, GENERAL SYSTEMS, Van Zandt Williams, a vice 
ENGINEERING & COMPUTER SERVICE, VALVE ACTUATORS & CYLINDERS president of the Perkin-Elmer 
Corp., has been named gen- 








: A Subsidiary of General Precision Equipment Corporation 
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eral manager of the com- 
pany’s newly formed Instru- 
ment Div. Dr. Williams joined 
the firm in 1948 as director of 
instrument development. 


Leslie E. Grosz has _ joined 
Parke, Davis & Co. as re- 
search assistant for products 
development. John A, Panon- 
tin has joined the chemical 
research department as an 
assistant research chemist. 


. K. Seely has been named man- 

ager of the gypsum board 
plant, Newark, Calif., of 
Pabco Products, Inc.; R. K. 
Comann will manage a similar 
plant in Florence, Colo. 


Philip C. White, manager of the 
research and development de- 
partment of American Oil 
Co., Texas City, Tex., has been 
appointed manager of re- 
search for Standard Oil Co. 
(Ind.) Dr. White replaces 
J. H. Forrester who will be- 
come president, at the end of 
this year, of a new chemical 
company to be formed by the 
consolidation of three chemi- 
cal subsidiaries of Standard 
Oil. 


Charles E. Kaddy has been ap- 
pointed manager of construc- 
tion for Singmaster & Breyer, 
Inc. He’ll be responsible for 
the planning, scheduling and 
management of construction 
of all plants and facilities. 


. A. Gustin, formerly assistant 
manager and mill superin- 
tendent of the Gouverneur 
Tale Co. has opened his own 
office: J. A. Gustin & Associ- 
ates, consulting engineers and 
technologists, with head- 
quarters in Martinsville, Va. 


Gabriel Appleman has been ap- 
pointed asistant director of 
engineering at Foster D. 
Snell, Inc. Prior to 1952, 
Appleman worked 3 years as 
assistant to the director of 
research and development at 
Fertilizer & Chemicals Ltd. 


Donato J. Bracco has_ been 
named manager of the chem- 
istry laboratory of Sylvania 
Electric Products Inc. Before 
joining Sylvania, in 1947, 





MITROMETHANE 
CH3NOg 


NITROETHANE 
CHs3CHagNOe 


1-NITROPROPANE 
CHsCHegCHaNOs 


2-NITROPROPANE 
CHsgCHNOscHs 


Nitroparaffins 


AND DERIVATIVES 


NEW CHEMICAL FAMILY 


FOR VARIED USES 


SOLVENTS 
REDUCING AGENTS 
EMULSIFYING AGENTS 
RAW MATERIALS 
FUELS 


DISPERSING AGENTS 


Learn how the Nitroparaffins 
may be of help inimproving your 
present product or in creating 
new products. 


write: 
COMMERCIAL 
SOLVENTS CORP. 


260 MADISON AVE. 
NEW YORK 16, N.Y. 


Branches in principal cities 
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RINGS 


ate a valves best triend 


Let's face it . . . dripping, leaky valves are just not 
socially acceptable . . . so, we designed the new 
Hoke bar stock needle valve with an O-ring stem 
seal—to give it the right start in life. Result—a 
seal that will pass a helium leak test and no leaky, 
messy packing adjustments—-ever. No friction 
either (even at high pressure}—you can operate 
the valve with a fingertip touch. There's a new, 
self-aligning spindle which shuts off tight time after 
time without galling or binding. 


As you can see, the Hoke bar stock valve will con- 
tribute ease of operation, low maintenance cost and 
neat appearance to your equipment—hydraulic, 
pneumatic, instrument panel or test stand. It's avail- 
able from stock in a wide range of sizes (¥e" tol” 
pipe) and materials (carbon, chrome or stainless 
steel and brass) . . . panel mounting, too if you 
need it. We'd like to send you our Bu'letin. 


P.S. We've just published a new wall chart on Hoke 
valves with valuable information on valve sizing 
and corrosion resistance. May we send you one? 


HOKE 


INCORPORATED 
Fluid Control Specialists 


139 S. DEAN STREET, ENGLEWOOD, N. J. 
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Bracco had been with the New 
York office of the USAEC, and 
the titanium division of Na- 
tional Lead. 


Jan Oostermeyer, former head 
of Shell Chemical Co., has 
been named president of the 
Association for Applied Solar 
Energy for the coming year. 


John H. Wents, Jr., has been 
named assistant general man- 
ager of Tide Water Associ- 
ated Oil Co.’s central division, 
with headquarters in Tulsa, 
Okla. 


Christopher G. Boland has been 
appointed manager of the 
market research and develop- 
ment section of U. S. Indus- 
trial Chemicals’ development 
department. Before joining 
USI, three years ago, he had 
been associated with Distilla- 
tion Products Industries and 
W. R. Grace & Co. 


Charles Lay, formerly vice pres- 
ident of Upstate Metal Cast- 
ing Co., Norwich, N. Y., has 
been appointed molding 
equipment service manager of 
Shallway Corp., Connellsville, 
Pa. 


Twin Cities Chemical & Allied 
Trades Assn., Inc., have made 
the following new appoint- 
ments: Clifford Barth, Mer- 
chants Chemical Co., as presi- 
dent; Norman Anderson, 
Hawkins Chemical Co., as 
vice president; and Bruce 
Heimark, Dow Chemical Co., 
as secretary. 


Gordon H. Chambers has been 
named chairman of Foote 
Mineral Co., Phildelphia. L. G. 
Bliss will succeed Chambers 
as president. 


W. A. Bonawitz was promoted 
to the position ,of senior 
chemical engineer at Ameri- 
can Oil Co., research and de- 
velopment dept., Texas City, 
Texas. 


Gerhard Harold Beyer, who was 
appointed professor of chemi- 
cal engineering at the Uni- 
versity of Missouri, earlier 
this year, has been named 
chairman of the department. 
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Raymond W. Hess 


Recipient of the 1956 Jacob F. 
Schoellkopf medal of the western 
New York section of the Amer- 
ican Chemical Society is Ray- 
mond W. Hess, coordinator of 
Pollution Research for operating 
improvements for the National 
Aniline Division. 

The award was presented “for 
outstanding contributions to the 
solution of the chemical, social 
and economic problems associ- 
ated with the control of pollu- 
Rae aey 

After graduation from the 
University of Illinois where he 
received his Ph.D. in chemistry 
(1916), he was employed by 
Sherwin Williams Co. to do re- 
search on dyestuffs. A few years 
later, he joined National Aniline 
in Buffalo and, since that time, 
has been involved in various re- 
search, development and produc- 
tion activities in the fields of 
dyestuffs and pollution research. 


Wilbert F. Huntley, has been 
selected as director of blast 
furnace operations on the 
staff of the vice president- 
production at Jones & Laugh- 
lin Steel Corp. 


David G. Hill, former vice presi- 
dent of glass mfg., Pittsburgh 
Plate Glass Co., has been 
elected president. 


Joseph E. Ross is now leader of 
American Viscose’s tire yarn 
section, research and develop- 
ment section, at Marcus Hook, 
Pa. 


Howard J. Daly has been elected 
to the new post of vice 
president in charge of crude 
abrasive plants for the Nor- 
ton Co., Worcester, Mass. 


A. J. Seidule and I. R. Zelade 
have been named assistant 
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Eclipse offers most complete line 


of combustion equipment 


line Burners 


Temperoture 
Control (CR) 


@ Eclipse manufactures the world’s 
most complete line of combustion equip- 
ment to solve the many and varied 
problems of process heating in the 
chemical industry. Costs are lower be- 
cause all parts of a system are available 
from a single, responsible source with 
no purchased components carrying a 
supplier's profit. Efficiency is higher 
because Eclipse is thoroughly familiar 
with performance characteristics re- 
quired from every part of a process 
heating system, No matter what your 
heating problem — put Eclipse com- 
bustion engineers to work for you today 


for better results at lower cost! 


A partial list of applications of Eclipse 
combustion equipment includes: at- 
mosphere generators; oil crackers; air 
heaters; oil treating units; drying units; 
high- and low-temperature solution 
heaters; distillation and evaporation 


units; ceramic firing and rubber curing. 


ECLIPSE FUEL ENGINEERING CO. 
1121 Buchanan Street, Rockford, Iilinois 
Eclipse Fuel Engineering Co. of Canada, Lid., 
20 Upjohn Road, Don Mills, Ontario 


for the process industries 


Safety Shut-off 
Valves 


Zero Gas Governors 


Centrifugal Pressure 
Blowers 


PROCESS HEATING 


DIRECT AND INDIRECT FIRED, FOR LOW AND HIGH 


TEMPERATURE PROCESS SYSTEMS 





= CORROSIO 


—_/ with 


ATLAS 
“ 4) PROTECTIVE 
COATINGS 


An ATLAS Protective Coating for 
Every Purpose... 


No one coating will serve every purpose. Physical and chemical limitations 
require selection of the coating most effective in protecting equipment 
from splash and fumes of corrosive agents used in each processing opera- 
— <a experience can help you take the guesswork out of coating 
selection, 


Pioneers in corrosion protection, Atlas produces a complete line of neo- 
prene, vinyl, styrene, epoxy, chlorinated rubber and polyester coatings. 
Atlas engineers will be pleased to recommend, from this line of protective 
coatings, the most economical and effective coating to combat the specific 
corrosion problems that exist in your plant. 


FOR FURTHER DATA... 
Write for Bullétin 7-2 





TECHNICAL REPRESENTATIVES INFRAL 
LOCATED THROUGHOUT THE JENAL 
UNITED STATES. MERTZTOWN, PENNSYLVANIA 


PR 





NAMES... 


superintendents in Dow 
Chemical’s Texas division or- 
ganic production department. 


James E. Domke has _ been 
named technical assistant, or- 
ganic chemicals group at 
Wyandotte Chemicals Corp.’s 
Michigan Alkali Division. 


EAVESDROPPING 


“The need for sci- 
entists should not be 
a function of the tem- 
perature of the Sovi- 

> ” 
et’s fever .... 

George G. Manov* 


“Much has been said concerning 
the urgency of meeting the Soviet 
challenge to our technical leader- 
ship and matching their output of 
scientists and engineers instead of 
falling further and further behind. 
This is an urgent problem, without 
doubt and would justify stockpiling 
scientists for this purpose alone. 

“But there is a broader perspec- 
tive that we must not lose sight of 
—that it should not be the Soviets 
who would be significantly respon- 
sible for whatever educational poli- 
cies this country might establish in 
the near future. 

“The larger problem is this: it 
should be clearly recognized that 
even if the tensions of the cold war 
were to cease and ‘if peace were to 
break out’ today, this country would 
need even more scientists and engi- 
neers than under a war-time econ- 
omy. The need for scientists should 
not be a function of the tempera- 
ture of the Soviet’s fever.” 
~ *George G. Manovy, technical assistant 
to Commissioner Willard F. Libby, 


USAEC, delivered at a ate Academy, 
Andover, Mass., March 6, 1956. 


OBITUARIES 


Car] Pletscher, retired first vice 
president and general man- 
ager of Baker Perkins, Inc., 
died April 4, at the age of 76. 
The firm credits most of the 
successful development of its 
Saginaw, Mich., plant to his 
resourcefulness. 


Colonel Evan Ewan Kimble, as- 
sociated with Owens Illinois 
Co. and the Scientific appa- 
ratus Makers Assn., died 
March 16, at the age of 87. 
Kimble’s fight, after World 
War 1, against duty free im- 
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portation of laboratory glass- 
ware, resulted in legislation 
which aided the industry’s 
domestic development. 


=. 
NW 


AMERICAN | 


Alfred A. Halden 


Executive vice president and 
director of National Starch 
Products, Inc., Alfred Halden, 
died March 22, just ten weeks 
after a heart attack. He was 61 
years old. 

Halden served with Chemical 
Warfare in World War I after 
earning his degree from the 
Columbia College Chemical En- 
gineering School in 1917. Soon 
after, he joined National Starch 
where in quick succession he be- 
came manager of the Plainfield, 
N. J., plant; a director, in 1932; 
secretary of the firm, in 1938; 
and a few years later, vice pres- 
ident in charge of manufactur- 
ing. 

Over the years, he also served 
the industry in various capaci- 
ties as trustee of the Corn In- ee Ca a oO 
dustries Research Foundation, aa 
director of the Adhesives Asso- 
ciation of America and a mem- ...for distribution to all process industries, 
ber of the American Chemical and research and developmental organiza- 
Society, Sigma Xi, and Chemist tions, points out exclusive, money-saving, and 
Club organizations. time-saving improvements in basic design 
E “ and construction of American’s new line of 
aateuich : M..: Leamherds, . $8; spiral blenders. Exact specifications in light, 

ee ehh pre charmeergiyeor tear medium and heavy duty blenders offered, 


ae = Sogn * — plus information on special order design and 
Bros., Inc., died on April 10, service. Write for your free copy today. 

at his home in Douglaston, 
N. Y. He had been associated 
with the firm for nearly 60 
years. WRITE FOR 


‘ . \ : YOUR 
Ollison Craig, vice president of 


Riley Stoker Corp., died April en? Ef 
8, in Florida, where he was 

vacationing. The 68 year old COPY 
engineer had been _ instru- 
mental in the development of TODAY... 
the firm’s combustion equip- 
ment. 
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Na 5x12 MILL 


allows you to make more 

profit on short orders. 

Features include: 

e Rugged heavy duty 
construction 

® Feed hoppers 

@ Day Hydra-Set as op- 





tional equipment 


4x8 LAB MILL 


saves time because you 

get the answers quickly 

and accurately. 

Features include: 

e Either fixed or floating 
roll operation 

e Quick release hand- 
wheel adjustments 

e Floor or bench model 


in mixing equipment 





PRODUCTION MILL 


saves time and money by vir- 
tually eliminating “downtime”, 
because of precision engineered, 
rugged construction. 
e Available in 10 x 22 and 
14 x 30 sizes 
e All standard production mills 
are readily converted to either 
fixed or floating roll operation 
e Day Hydra-Set available as 
optional equipment 


means longer life span 


THE J. H. DAY COMPANY 


4932 BEECH ST., NORWOOD, CINCIMNATI 12, CHICO 
Division ef Cleveland Avtemetic Machine Company 
Quality equipment for baking, paint and varnish, printing ink, 
chemical, rubber, pharmaceutical, cosmetics, paper and pulp, 
explosives, food, ceramics, candy, soap, sugar and milk products. 


Eastern Canada: Brantford Oven & Rack Co., ttd., Brantford, Ontario 


Mexico: T. de la Pena e Hijos, $.A., Nazas 45-A, Mexico 5—D.F. 





Letters: 
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Still More on Tray Design 


Sir: 

I read with interest the arti- 
cle, “Save Money on Bubble-Cap 
Columns,” by Walsh and Laf- 
yatis in your April issue (pp. 
193-6). 

May I point out one thing 
overlooked by the authors? 
Vapor-handling capacity is lim- 
ited by tower diameter. Allow- 
able vapor velocity is usually 
expressed 


u = K [(or — po)/p9] * 
where K is a constant depending 
on tray spacing and static seal. 
For the tower cited in the 
article, K = 0.25 according to 
the graph on p. 430 of Robinson 
and Gilliland’s “Elements of 
Fractional Distillation” (4th 
ed.). 

In many cases the simpler 
form, 


u= K(p1/p9)* 
is a fair approximation. This 
can be rewritten in terms of the 


abscissa of the authors’ master 
chart: 


pe*V = K pi5A;z 


where A, is the cross-sectional 
area of the tower. For the 
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Pro & Con 


C. H. CHILTON 
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sample illustration used by the 
authors, 
pV = 19.6 pis 
For the master chart the fol- 


lowing additional limits should 
be drawn: 


pr pg’ V 
> 30 107 
40 123 
50 138 
62.4 154 
75 169 


R. L. SHANNON 
Koppers Co. 
Pittsburgh, Pa. 


>The above graph shows the va- 
por-handling limits suggested by 
Reader Shannon. However, Author 
Walsh questions the validity of 
these limits, as brought out in his 
reply below.—Epb. 





Con: Tower Diameter Limit 


Sir: 

Relationships of the type sug- 
gested by Mr. Shannon are 
modifications of the entrainment 
relationship originally developed 
by Brown and Souders. They 
depend for success upon uni- 
formity of tray designs. Al- 
though such equations can be 
used for a first approximation 
of tower capacity when the tray 
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INSECTICIDES... 











LONG ISLAND PRODUCE AND FERTILIZER CO., Mattituck, N. Y., leading 
producer of insecticides, chose Pangborn to engineer its dust control system. 
As a result, employees now work without respirators and protective clothing 
which would otherwise be necessary. In addition to these benefits, Pangborn 
Dust Control has cut plant housekeeping costs, improved employee efficiency 
and recovered large amounts of valuable dusts for re-use. 


or CHEMICALS... 






NATIONAL ALUMINATE CO., Chicago, producer of chemical compounds for 
Feed Water Treatment, has purchased seven Pangborn Cloth Screen Dust 
Collectors through the years, sufficient evidence of the firm’s satisfaction with 
Pangborn Dust Control. No wonder! Not only do Nalco’s collectors provide 
a dust-free atmosphere in which men and machines can operate, but the first 
five collectors alone produced a salvage savings of over $14,000 a year, paying 
the full cost of Pangborn Dust Control plus a profit! 


Pangborn can solve your dust problem. Pangborn engineers will 
be glad to show you how Pangborn Dry or Wet Dust Collectors 
can save you time, trouble and money! See how Pangborn benefits 
wii varied industries. Write for free copy of “Out of the Realm of 
, Dust.” PANGBORN CORP., 2600 Pangborn Blvd., Hagerstown, 
Md. Manufacturers of Dust Control and Blast Cleaning Equipment. 
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TOUGH ACE-ITE PLASTIC PIPE 


General-purpose moderately priced rub- 
ber-plastic pipe handles most common 
chemicals to 170 deg. F. .. . except few 
strong acids and organic solvents. Tough, 
odorless, tasteless. Rigid pipe 1” to 6”. 
Bulletin 80, 


FOR HOT CORROSIVES: 
ACE TEMPRON 


Heat-resistant nitrile hard rubber pipe 
handles inorganics at 250-275 deg. F. 

- - also resists wide range of organic 
chemicals at room temperature. Sizes 1” 
to 8”, Bulletin 96-A. 


MIGHTY MIDGET 


for pumping acids 


Jabsco neoprene-impeller 
pump made of Ace hard rubber 
outlasts, out-pumps anything 
in its pressure, size and 

price class. Capacity from 

15 gpm. at 22 ft. head 

to 5 gpm. at 72 ft. head. 
Bulletin 97-A. 


SENSITIVE, 
BUT KEEPS 
YOUR HEAD 


ACE Darling Swing Check Valve 


lined with Ace hard rubber for the best 
in corrosion resistance. Large, straight- 
through flow areas. Sensitive to slight 
pressure differential. Non-slamming. 
Sizes 2” to 24”. Bulletin CE-52. 


t processing equipment of rubber and plastics 








AMERICAN HARD RUBBER COMPANY 


PRO & CON... 


design is conventional, tower 
capacity as calculated by these 
equations may be as much as 
40% from actual capacity. 

Consideration of the factors 
affecting tower capacity will 
show that relationship between 
vapor-handling capacity and 
tower diameter is coincidental. 
For example, suppose you take 
a 10-ft.-dia. tray and insert it 
in a 10-ft.-I.D. shell; then, in 
contrast, use the same tray in a 
12-ft.-I.D. shell with a 1-ft.-wide 
annular supporting ring. Capac- 
ity of both towers will be the 
same. 

I do not intend to discredit 
the vapor-velocity equations 
when they are properly used. 
These relations are quite helpful 
in roughing out a tower design 
before evaluating capacity de- 
tails, but they are not exact and 
should not be used indiscrimi- 
nately. 

THOMAS J. WALSH 


Case Institute of Technology 
Cleveland, Ohio. 


> Earlier reader comment on the 
Walsh-Lafyatis article appeared in 
this department last month (pp. 
307-8) .—ED. 


Wrong-Way Corrigan 


Sir: 

I have read with great interest 
your articles regarding general 
considerations in reactor design 
(CE Refresher, Sept., Oct. and 
Nov. 1955). They are certainly 
nice contributions to this field. 

However, I would like to draw 
your attention to p. 213 of the 
October issue, wherein Messrs. 
Corrigan and Young discussed 
the effect of pressure on first- 
order reactions. The equation 

kp = ke/RT 

does not follow from what they 
stated therein, and consequently 
the equation 

Da = Pace tl RT 
where 

b = se~E/RT 
does not seem to be correct. 
Here’s why: 

Start with the basic rate equa- 
tion, 

—dC 4/dt = kCa 
But 
Ca = na/V = pa/RT 


93 WORTH STREET - NEW YORK 13, N. Y. 


Therefore, 
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—d(na/V)/dt = k.(pa/RT) 
= —d(pa/RT) dt 
and 
— d(pa/RT)/dt = (k./RT)pa 
Now, how can 
_- dpa/dt = Rppa 
as the authors state, when 
kp = ke/RT 
I would like to suggest the fol- 
lowing derivation for this case: 
Picking up after the third step 
above, 
— dpa/dt = RT(k./RT) ps 
= RTk pa 
The substitution here is based 
on 


kp = ke/RT 
Or if 
— dpa/dt = kypa 
then 
kp = ke 
Therefore, 
Pa = pace ~* 
where 
b=kp=kh 
= ge ~B/RT 


GUNVANT C,. SUTARIA 
Syracuse, N. Y. 


> Dr. Corrigan clears up this error 
in his reply which follows.—Ep. 


Pro: Correct Derivation 
Sir: 

Mr. Sutaria is absolutely cor- 
rect. The derivation which we 
showed was incorrect because we 
brought the rate equation down 
to the form —dp,/dt. With the 
rate defined as —dp,/dt = k,p,, 
then the rate constants k, and 
k. would be equal, as shown in 
the corrected derivation. 

It is only where the rate is 
defined as 

—d(na/v)/dt = kppa 

that the RT factor would be used. 
This latter definition of rate is 
the one used by Hougen and 
Watson in their text on homo- 
geneous kinetics, and by this 
definition the rate is equal to lb.- 
moles of reactant A converted 
per cu. ft. of reactor volume per 
hr. In order to integrate this 
form of the equation the partial 
pressure has to be converted to 
moles of A. 

The form which we presented 
for rate, 

— dpa/dt = kypa 
apparently is not used as fre- 
quently as the other two forms 
of the equation. (Continued) 
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STAYS TOUGH 
AT SUB-ZERO TEMPERATURES 


Ace Pantan . . . odorless, tasteless, rigid 
polyethylene. Best chemical resistance of 
any plastic at room temp. except to acetic 
acid. Excellent impact strength at sub- 
zero temp. Rigid pipe 4” to 2”. Bul. 351. 
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LIFE-TIME 
ACID STORAGE TANKS 
Rubber-lined by ACE 

2-layer system 


Economical, universal protection 
against all alkalis, metallic salts, 
practically all inorganic acids, 
hydrochloric acid any strength 
sulphuric to 50%, nitric to 
20%, phosphoric to 75%, 
Good to 160 deg. F.... 
sometimes higher. Soft 
rubber interlayer aids 
shock resistance, 












NEED SPECIAL FITTINGS 
ACE “WAM”... THE FINEST 


Non-metallic Acid Pump 


COVERS, TANKS, PARTS? 


If you want life-time corrosion protec- 
tion for special parts needed in quantity 
... we may save for you by molding them 
of Ace hard rubber or plastics to your 
most exacting requirements. Our facili- 
ties among world’s largest. Ask for 
recommendations, 


On job after job, this 80-gpm. centrifugal 
pump has earned highest praise. Hard 
rubber casing and impeller, Hastelloy 
C shaft. Handles nearly all corrosives. 
Mechanically simple, trouble-free. Bulle- 
tin CE-55. Larger Ace pumps available. 


processing equipment of rubber and plastics 
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AMERICAN HARD RUBBER COMPANY 
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CE COMPRESSORS 


The Colorado — Corp. daily 
produces up to 50 tons of solid 
carbon dioxide in its 2!/>-million- 
dollar plant near Las Animas, 
Colorado. 


The gas, obtained from wells 5 
miles away, is condensed, subcooled 
and solidified in a new Frick- 
engineered cycle operating at pres- 
sures below 250 pounds gage. An 
ammonia system maintains such low 


working temperatures that the car- 
bon dioxide can be handled in the 
two Frick compressors shown at 


right in the large picture. These are 
standard Frick machines. 

Practically all the mechanical 
equipment in the plant, including 
engines, cooling tower, snow ma- 
chines, shell vessels, compressors, 
piping, insulation, etc., was fur- 
nished and installed by Frick Com- 
pany. Another example of the 
COMPLETE engineering _ service 
that is yours when you purchase 
Frick air conditioning, ice making, 
quick freezing or other refrigerat- 
ing equipment. Let us quote now 
on your requirements. 


Below: Snow presses, 4-cylinder Frick compressors handling ammonia, and 2 
cylinder machines compressing carbon dioxide, at Colorado CO» Corp. 


REFRIGERATION SINCE 


Erick :: DEPENDABLE 
se 


WAYNESBORO, PENNA. 








PRO AND CON... 


In the corrected derivation, k, 
is equal to k, only for the first 
order, as shown. The general 
case for integral order would be 

ke = ky(RT)"> 

I want to thank Mr. Sutaria 
for calling my attention to this 
error, and I will of course correct 
it if I revise these articles. 

THOMAS E. CORRIGAN 
Olin Mathieson Chemical Corp. 
Brandenburg, Ky. 


Con: Weight Lifting 
Sir: 

Until you are able to sell a 
Chemical Engineering subscrip- 
tion to all the boys in our office, 
I would appreciate one small 
change in the format of the cover 
page—a small rectangular box 
where I could write my name. 
The tail of a hot neutron on the 
March cover and the fractionat- 
ing tower on the April cover are 
poor substitutes for just a little 
white space. 

If the magazine puts on any 
more weight, we will have to pro- 
hibit our secretaries from lifting 
it, but it is too much to expect 
any corrective action on this 
score. 

RUSSELL C, PHILLIPS 
Stanford Research Institute 
Menlo Park, Calif. 
» Our secretary improves her poise 
and posture by carrying copies of 
CE—<instead of the traditional book 
on her head.—Ep. 


Pro: Complete Fileability 
Sir: 

I am interested in keeping the 
best and latest pertinent infor- 
mation on important engineering 
subjects in my personal files. In 
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your March issue several articles 
of permanent interest to me were 
published back to back, making 
separate filing impossible. 

In order to provide complete 
fileability, I offer the following 
suggestions for your evaluation: 

eStart all articles on the 
right-hand page. If the article 
length is other than an even 
number of pages, fill in the space 
to the next right-hand page 
with: Blank space (this was done 
in Trans. AIChE) ; memorials to 
great men, writers, editors, scien- 
tists, statesmen, etc.; jokes, 
anecdotes, etc.; pictures (aes- 
thetic values only, no nomograms 
or flowsheets unless related to 
the article); specially selected 
innocuous advertising. 

ePrint pages of articles 
which are back to back on spe- 
cial paper which can be split into 
separate sheets as National Geo- 
graphic did at one time. 

HuGH SPENCER 

B. F. Goodrich Chemical Co. 
Cleveland, Ohio 


Pro: Prandtl Number 


Sir: 

I have a few comments on 
“Estimating Thermal Conduc- 
tivity of Gases,” by Om P. Khar- 
banda (Sept. 1955, p. 214). 

It seems to me that Mr. Khar- 
banda is starting off on rather 
a shaky basis when he uses the 
Sutherland-type equation for re- 
lating viscosity and thermal con- 
ductivity. From this basis he ob- 
tains constancy of p»/k at vari- 
ous temperatures. This deduc- 
tion, combined with the gener- 
ally accepted fact of constancy 
of c,u/k at various temperatures, 
leads to the absurdity of con- 
stant c, with varying tempera- 
ture. 

I prefer to start from the 
Prandtl number, which is. gener- 
ally agreed to be independent of 
both temperature and pressure. 
This holds for permanent gases 
except near the critical region. 

Having the Prandtl number 
(about 0.70 for gases cited), you 
can easily obtain the ratio »/k, 
since all you need is the molar 
specific heat at the temperature 
in question. From then on I fol- 
low the same procedure as Mr. 
Kharbanda; to obtain k, I use a 
value of » derived from the 
literature. (Continued) 
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double protection 


AGAINST 
COSTLY 
DOWNTIME 


If your plant handles liquid, you know that a pump 
breakdown can cripple the entire plant! WEINMAN 
Split Case Centrifugal Pumps can help you eliminate 
costly downtime due to pump failure, two ways! 


Superior design and development by Centrifugal Pump 
Specialists, thoroughly familiar with your problems and re- 
quirements, plus WEINMAN’S precision manufacturing process 
assures you of minimum pump repair. Only WEINMAN Cen- 
trifugal Pumps give you such complete long-range dependability! 


WEINMAN Split Case Centrifugal Pumps are Pre-Engineered 
for maximum speed and ease of maintenance in those rare 
instances when a pump does need repair! Through WEINMAN’S 
Pre-Engineered Split Case Design, the costly problem of pro- 
longed shutdown for repair is eliminated before it develops. 
That’s because WEINMAN’S Split Case Design allows you to 
open up the pump for quick inspection and repair! The result 


... less downtime! 


So make certain that your plant is equipped 
with the “right” pumps for your special needs! 
Dependable, pre-engineered WEINMAN Split Case 
Centrifugal Pumps, designed and developed by 
Pump Specialists thoroughly familiar with your 
problems and needs! WEINMAN Centrifugal 
pumps are furnished in bronze, cast-iron, or 
special alloy metals to fit your requirements! If 
you have Pump Problems, contact your nearest 
WEINMAN Pump Specialist . . . he'll be glad to 
give you a hand. You'll find him listed in the 
yellow pages of your phone book .. . or, write 
for the name of your nearest representative. 


MFG.CO. 
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PRO AND CON... 


I feel that my procedure yields 
more exact values of k at high 
temperatures, since it is based 
on two sound propositions—con- 
stancy of the Prandtl number 
(within limits) and accurate 
specific heat data. 

Furthermore, there is no need 
to have one value of k at low tem- 
perature, 

, Marc L. AELION 
Laborterapica S. A. 

Sao Paulo, Brazil 
> Mr. Kharbanda defends his posi- 
tion in the following letter.—Eb. 


Pro: Sutherland Equation 
Sir: 
I’m surprised to learn that the 


in 
; , basis of the Sutherland equation 
s o a ff A e is “rather shaky.” 
rs ; The constant in this equation 
+ is a “measure of the strength of 
» 4 the mutual attraction of the 
& 
i 


molecules” (Chapman & Cowl- 

n Dependable ing, “The Mathematical Theory 

of Nonuniform Gases,” 1933), 

e a and it may well be possible to 

Process Equipment calculate it on the basis of the 

molecular model of the _ in- 

dividual gases. As to the applic- 

ability of this equation, both for 

American Zinc Company of Illinois put BOARDMAN viscosity and thermal conduc- 

M Peta i < i ; tivity, I relied on the informa- 

engineers to work designing and fabricating special tion in McAdams as quoted in 

smelter equipment. These BOARDMAN-manufac- the article. 

tured ore conve levat tor bins and meee ‘ee. maths gag: 

yors, elevators, storage : gested by Mr. Aelion: The con- 

slag separation bins are on the job at American's ree! of fare peener 

aee very we nown, an 18 

Machovec Smelter, Dumas, Texas. fact is often used for calculating 
the missing data. 

However, the constancy of 
Prandtl number is purely for- 
tuitous and, to the best of my 
knowledge, has no theoretical 
Your own metal products requirements may basis or explanation. Major 
be standard, or even more specialized. limitation in use of Prandtl num- 


Whatever the case, BOARDMAN—with 45 ber is that all the data for c,, » 
and k must refer to the same 


years’ experience—is qualified to handle the ss temperature. In order to cal- 

job from drawing board to flat car, with te culate k at any temperature, 
superior results always. = both c, and » at that tempera- 

‘0 a; ture must be known. In the 

4 NXg = method suggested in my article, 
= = » at that temperature and k at 
any low temperature are re- 


quired. 
O, P. KHARBANDA 


Simon-Carves Ltd. 
THE CO. _ > To help resolve this international 
difference of opinion, we have 
OKLAHOMA CITY asked an impartial third party to 
cattle ages hie help clear the air. He sides with 
Brazil.—Eb. 
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It’s Prandtl by 2 to 1 
Sir: 

The arguments of Messrs. 
Aelion and Kharbanda reflect in- 
dividual viewpoints more than 
anything else. However, I attach 
some favor to Mr. Aelion’s pro- 
posal, 

As he observed, if both con- 
stant c,u/k and constant u/k are 
assumed, then c, must be inde- 
pendent of temperature; this is 
definitely not so. Therefore, one 
or the other of the assumptions 
must be wrong. On the basis of 
the following reasons, I choose 
the c,u/k approach as possessing 
greater generality and utility: 

¢The Sutherland constant 
is not as theoretically sound as 
Mr. Kharbanda supposes; it has 
merely been interpreted as a 
measure of mutual molecular at- 
traction. 

¢ Both experimental and cal- 
culated viscosity values are gen- 
erally considered more accurate 
than the corresponding values 
of thermal conductivity. 

¢ Specific heat data are far 
more available and accurate than 
even low-temperature thermal 
conductivity data, which Mr. 
Kharbanda’s approach would re- 
quire. 

¢Both Maxwell’s and Euc- 
ken’s theoretical treatments of 
gaseous thermal conductivity, 
each of which are well tested, 
correspond more closely to the 
assumption of constant c,u/k 
than to the assumption of con- 
stant p/k. 

eMr. Kharbanda’s method 
requires a viscosity value at the 
same temperature at which k is 
to be evaluated; Mr. Aelion’s, a 
c, value at the same tempera- 
ture. And if » is known at a 
given temperature, c, will almost 
certainly be known with at least 
as great an accuracy at the same 
temperature, thus invalidating 
Mr. Kharbanda’s objection to 
data requirements. 

In practice, there appears to 
be little to choose between the 
two procedures for common 
gases, since the deviations from 
‘best experimental data are al- 
most identical. But in a new ap- 
plication, I would, for the rea- 
sons cited, use the constant 
Prandtl number approach. 

W. R. GAMBILL 
Carbide & Carbon Chemicals Co. 


| Chemiseal | 


seal shafts drop-tight 





against corrosive chemicals 


UNEQUALED PERFORMANCE—Chemiseals are handling dif- 
ficult chemicals ... acids, alkalies, solvents, hydrocarbons, 
alcohols, and tarry materials... with drop-tight service 
over long periods of time. Investigate these features: 
CHEMICALLY IMPERVIOUS TEFLON one-piece Bellows Sec- 
tion. A selection of seal face materials to suit medium and 
service requirements. 

SEAL ROTATES WITH SHAFT. Only bearing surface is be- 
tween precision-ground rotating and stationary seal faces. 
Rotating seal face is molded as an integral part of the 
Teflon Bellows Unit. Low friction load on shaft. Lower 
power cost. 

NO SCORING OF SHAFTS, and Chemiseals work well on 
shafts previously scored by other seals or packing. 
PRESSURES at the seal up to 100 psi at 75°C or 75 psi at 
100°C. 


SIZES from 1%” to 214”. Other sizes on special order. 
Maximum length, all seals, 25%’. 


Ask your U. S. Gasket-Belmont 
Packing Distributor or write for 
Bulletin No. MS-1155. 
UNITED STATES GASKET CO. 
Camden 1, New Jersey 





U.S. GASKET - BELMONT PACKING 
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S. Charleston, W. Va. 





FOR CONTINUOUS ris MONTH'S 
OR BATCH OPERATIONS Technical 


Timely Text From Britain 


PLASTICS PROGRESS 1955. 
Philosophical Library, 
New York. 432 pages. 
$17.50. 


Reviewed by A. L. Griff 


This book contains the full 
texts of papers presented at the 
British Plastics Convention in 
June, 1955. Similar volumes 
were published after the 1951 
and 1953 conventions. 

The papers cover a_ wide 
variety of subjects related to the 
plastics industry — including 
patents; work study and pro- 
ductivity ; reports of advances in 
polymer chemistry, fabrication 
techniques and new applications. 
And it is this diversity of sub- 
ject matter which makes such a 
book valuable, especially to the 
man who works in a rather 
limited segment of the plastics 
industry—perhaps with one or 
two types of material or with 
one fabrication method. By 
reading such a collection, you 
can get not only factual in- 

Ay ao formation, but also a valuable 
Af ae 2 insight into the problems and 
POR Eee SE NR Gee over-all achievements of many 
branches of the plastics field. 
READ STAN DARD The British origin of the 
writings doesn’t make their sub- 
CORPORATION ject matter less timely to the 
fii uo ‘ American reader. On the con- 
‘ ‘ trary, the papers often discuss 
pertinent American  develop- 
ments and practices, capably 
treating many items just coming 
into their own in this country, 
e.g., glass-reinforced plastics 
in automobile construction, poly- 
urethane foams, irradiated poly- 
ethylene and other polymers. In 
fact, the papers are a bit more 
interesting because of their 
British flavor, which often re- 
flects * England’s closeness to 
France and Germany, and a cor- 
respondingly greater concern 
with developments in these coun- 
tries. 
This volume is easier to read 
than most technical literature. 
It’s fiiled with numerous and in- 
formative charts and pictures, 
including many photographs and 
reproductions of slides. Further- 
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_ SAPS On eongey 


Bookshelf 


EDITED BY R. K. GITLIN 





— 








more, the discussion following 
presentation of the papers at the 
convention have been recorded 
and are printed here along with 
the papers. Some of these dis- 
cussions are rather spirited. 
And all serve to answer ques- 
tions which the reader might 
well raise in the course of his 
reading. 

Among the most interesting 
articles is “Patents and the 
Plastics Industry.” Plastics are 
used here as examples in a 
clearly written description of 
British patent law, how it oper- 
ates in actual practice and how 
it compares with patent laws 
and practices of many other 
countries, including ours. It’s 
notably free of confusing legal 
language and therefore a_ lot 
more readable. 

Another well presented article 
deals with blowing agents used 
in the manufacture of foamed 
rubber and plastics. It provides 
a thorough summary of what’s 
required in a blowing agent, Performance test in one of the country’s largest hydraulic 
what agents are available in laboratories. 6-inch Spraco full cone nozzle spraying 720 
England and elsewhere and what GPM at 10 Lbs. pressure. Spraco performance data on all 
they can and cannot do. Com types of nozzles is extremely comprehensive and accurate. 
pounds and classes of com- Inset shows a 11-inch full cone nozzle. 
pounds with potential applica- 
tion as foaming agents are also 


discussed. 
The price ($17.50) of this 


volume will no doubt deter most 
individuals from buying a copy. 

arias tom wre 6! full cone spray nozzles 
braries should definitely have it 
on their bookshelves. It should 
be of considerable interest and 
value to anyone at all concerned 


with the plastics industry. IN BRASS, BRONZE, STAINLESS STEEL, or (on 
special order) in any machineable metal. 


wee wee eee ewe ee ee ee 


Lenn as an on 0 as oe eave oe on a ww od 


IN STOCK — the most complete range of sizes and 
capacities available anywhere. 


PATTERN — uniform, even distribution, — wide angle 
Deserves Special Attention down to sharp angle. 
PROCESS ENGINEERING REPLACEABLE CORE — in spraying highly corrosive 
Economics. By H. E. liquids at high pressures worn cores are easily replaced. 
Schweyer. McGraw-Hill 
Book Co., New York. 409 
pages. $7.50 


FLAT SPRAY and HOLLOW CONE SPRAY nozzles 
are also available from stock. 


Reviewed by J. B. Weaver 


Write, or phone (Boston, SOmerset 6-5480) 


Scadaer Wis tovie cofoin ek oo me 6SPRAY ENGINEERING COMPANY 
lated to the exact science of en- 115 Central St., Somerville, Mass. 
gineering economy. And it is 


The approximate science of 
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high time that this relationship 
was established, as it is in this 
book. 

Techniques of equipment and 
plant investment estimation and 
product manufacturing cost 
estimation have been | covered 
extensively in the literature (in- 
cluding the pages of this maga- 
zine). But it is a little surpris- 
ing that until now no chemical 
engineer has taken a compre- 
hensive look at techniques of 
profitability estimation and eco- 
nomic balance in processing cal- 
culations. A few authors like 
Happel and Jelen have incor- 
porated some of the principles 
of engineering economy in sin- 
gle techniques they’ve advocated. 
Although excellent texts on en- 
gineering economy have been 
available (i.e., Grant and Thue- 
sen), the examples and context 
are not slanted to the chemical 
process industries. 

In his book, Professor 
Schweyer starts from funda- 
mentals—capital and_ interest, 
time value of money—and leads 
the student (young or old) 
through equivalent ways of ex- 
pressing the value of money at 
various interest rates. After a 
chapter on amortization and de- 
CONTINUCUS preciation, he reviews literature 

.on capital investment estima- 

MIXING PROCESSING tion for process plants. In con- 
eee trast to Aries & Newton’s recent 

text, Schweyer is careful to con- 


are REACTING sider reliability of such esti- 
mates. 


Balance sheets and sources of 
capital are covered before the 
end of this chapter, while the 
next chapter covers the related 
items of manufacturing costs, 
earnings, profits and returns, in- 
come statements, fixed and vari- 
able costs, breakeven charts and 
incremental costs. 

The remaining seven chapters 
cover various phases of profit- 
ability estimation-economics of 
alternatives, replacement and 
economic balance in various unit 
operations, cyclic operations, 
yield and recovery, inventory and 
process operations, complete 
processes. Examples chosen from 
the chemical process industries 
make these concepts much more 
available to chemical engineers 
than they have ever been. 

Schweyer’s reliance on Grant 
is shown by his fifteen refer- 
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ences to Grant’s text, “Prin- 
ciples of Engineering Econ- 
omy.” Grant, however, thought 
the 1954 tax law revisions were 
important enough to deprecia- 
tion accounting to require a re- 
vised version of his text, “De- 
preciation.’”’ Schweyer dismisses 
all types of depreciation allow- 
ances except straight line with 
a single wave of a footnote 
p. 32). Nowhere is it recognized 
or exemplified that the new rapid 
depreciation methods show their 
real value in terms of engineer- 
economy, where the time value 
of the early return of this in- 
vestment is recognized. This 
seems a major omission which 
later editions should rectify. 

Confusion in terminology is 
nothing new in engineering eco- 
nomics, but it contributes here 
to an important weakness. The 
“capitalized” concept isn’t de- 
fined as such, but is used early 
in the book (pp. 7, 13) in its 
usual sense—a dollar value ex- 
pressing the present worth of 
a perpetual series of earnings or 
payments, at a given interest 
rate. Later, however, the term 
“capitalized” is used to refer to 
ratios of dollars described 
neither as perpetual nor pres- 
ent-value. On page 98, the ratio 
of profit to total investment 
(often called “return on original 
investment”) is called the “cap- 
italized earning rate,” although 
the dollar figures, from income 
statement and balance sheet, are 
not perpetual. The ratio does 
express the interest rate which 
would convert a net profit, as a 
perpetual annual receipt, to a 
total investment, as a capitalized 
cost. However, such a ratio isn’t 
intended to take account of the 
time value of money and there- 
fore doesn’t merit the “capital- 
ized” tag. 

Confusion seems to be com- 
pounded on page 164 where 
“capitalized earning rate’ (or 
“return on original investment’”’) 
is used to evaluate an actual 
sample case, compared with the 
“economic earning rate” or in- 
terest rate of return. The latter, 
Schweyer says, is accurate but 
“tedious”. “Capitalized earning 
rate” gives the wrong answer, 
but since it is easier to calculate, 
the method is apparently con- 
sidered acceptable. There’s simi- 
lar doubt that “capitalized pay- 


i 


hele 
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out time’ merits the adjective 
“capitalized,” since the time 
value of money isn’t taken into 
account. 

The numbering of the various 
parts of a chapter may lead to 
some confusion. Starting with 
section 5-5, for instance, we find 
equations 5-2 to 5-4, figures 5-1 
to 5-3, then examples. 5-1 
through 5-4 (including equa- 
tions 5-5 through 5-9) and 
finally a long discussion appar- 
ently still part of section 5-5. 
Tables are also numbered in a 
separate series. The lack of any 
mark signifying the end of an 
example makes it particularly 
difficult to skim the principles 
of the book without taking time 
for the examples. 

This volume’s reference sys- 
tem is a handy one, completely 
in footnotes instead of a single 
book or chapter citation list. The 
most common disadvantages of 


such a _ system—hard-to-trace 


4 “ibid.” and “op. cit.”—aren’t 
Multi-Stage completely absent, but are used 
sparingly (only within chapters 
- J a C T Oo R & where a citation is used twice). 

This system made author-index- 
ing potentially so easy that it’s 
hard to see why the index covers 
only the first mention of an 
author’s name. Question on 
bibliographic technique: Is it 





When absolute pressures ranging 
from .012 in (0.3mm) to about .003 in 








(0.075mm) mercury are required, proper for Schweyer to quote 
five stage ejectors such as the one Schweyer (pp. 62, 66) as if he 
shown above are applied. were an independent expert? 
° : The appendix contains a sum- 
Condensers of either the barometric ais af Kaas Gait tiadecial. 
or surface type can be incorporated equipment, construction and op- 
in this five-stage hook-up. The erating costs, estimated lives for 
after-condenser may be used to certain equipment and annually 
recover the heat of the steam, to compounded interest tables. It 
also has a glossary of selected 











recover the condensate, or to terms which is said to include 





eliminate noise and nuisance “accounting and economic terms 
at exhaust. having a special significance as 
For details on the complete line of Ws me ° text. ie ste yg 3 
: : of other terms employed less 
Elliote ee — —_ ane frequently may be toon by us- 
Elliott representative or write . ing the index.” 
Elliott Company, Jeannette, Pa. The implication here is that 
for descriptive bulletins. only the more frequently used 











terms have special meaning. 
But actually the glossary seems 
to cover frequently-used terms— 
some, but not all, having a spe- 
fo cial meaning. Some definitions 
don’t make the main point of a 
special definition previously 
made in the text, i.e. “earning” 
e LLIOTT Compony as defined on p. 99. The “cap- 7 
italized concept” might be de- 
steam TERS COMPRESSORS © TURBOCHARGERS © TUBE CLEANERS © STRAINERS fined here to advantage, as well 
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as “annual cost,”’ “equivalence,” 
“present worth,” etc. Definition 
of “total investment” should 
include working capital, as _ it 
does on p. 65. 

But all these are minor criti- 
cisms. The knowledge here 
should be a real asset to chemi- 
cal engineers responsible for 
dollars. Reviewers often say 
a book “deserves space on every 
chemical engineer’s shelf.” If 
most shelves are like mine, too 
many of the books were put 
there to be read when regular 
work lets up a little. This one 
deserves more—study it and the 
devil with shelf space, regular 
work and all. 


Briefly Noted 


INVESTIGATION AND DEVELOPMENT 
OF HIGH-TEMPERATURE STRUC- 
TURAL ADHESIVES. 128 pages, $3. 
By H. N. Homeyer, Jr., et al. 
Office of Technical Services, 
U. S. Dept. of Commerce, Wash- 
ington 25, D. C. Evaluation of 
a number of commercially com- 
pounded, metal-to-metal struc- 
tural adhesives. Among the ma- 
terials evaluated (following 
shear strength tests at various 
temperatures): silicone resins, 
rubbers, copolymers. Also evalu- 
ated were various primers, fillers, 
methods of preparing metal sur- 
faces for bonding. 


INFLUENCE OF GRINDING FLUIDS 
UPON RESIDUAL STRESSES IN 
HARDENED STEEL. 7 pages. By 
H. R. Letner. Mellon Institute, 
4400 Fifth Aveé., Pittsburgh 13, 
Pa. Reprint of a paper published 
in January, 1956. Describes ex- 
periments in which air, two con- 
centrations of rust inhibitor in 
water, six watermiscible oils and 
four straight grinding oils 
were used to investigate effect 
of grinding fluid on residual 
stresses in hardened steel by sur- 
face grinding. 


DEINKING OF WASTE PAPER. 
TAPPI Monograph  Series— 
No. 16. 187 pages. $5. Technical 
Association of the Pulp and 
Paper Industry, 155 East 44th 
St., New York, N. Y. Ten chap- 
terg, contributed by 18 authors, 
covér:. Historical review and 
stafistics, gathering and sorting 
of waste paper, mill testing of 

te paper, sorting practices 
in Yast paper use, theory of 
deinking, cooking and defibering 
operations, elimination of un- 
desirable material from cooked 
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Whatever your requirements, 
Bees you'll find valuable experience 
and modern, complete fabricating 
facilities at Glitsch. And once we do 

a job for you, we know you will call 
us back because you will like the 
= our “single engineering respon- 
ity” con‘plements your own 
ction program. If you require 
kind of specialty fabrication .. . 
any 4, aati “5 plant . . call in 
h. Then you're assured of get- 
job done right, and right 


















f you would like more informa- 

n Glitsch fabricating facilities, 
ite us at P. O. Box 6627 in Dallas 
veh ask for Hh of our Catalog 
ligation of course. 


‘Fabrication for 
Processing Plants 





We design and fabricate kiln 
internals for cat-cracking 
units, reactor and regenerator 
beams and baffles, special pip- 
ing, welding, steel components 
... in fact any equipment 
which must be expertly engi- 
neered for weight and strength 
ratios or special construction, 














TANK CAR RUPTURE DISC 





PROBLEMS? 





Model TC Rupture Discs ore used for overpressure protection on tank cars under 
103-A, 103-8, 103-AW and 103-BW classifications. The car shown above was built by 
American Car & Foundry Division of ACF Industries, Incorporated, and is owned by 
Shipper’s Car Line Division of the same company. Lessee is Niagara Alkali Company. 


New BS=B Model TC Rupture Disc Will Not 
Corrode Or Fatigue While Car Is In Transit! 


Here’s a new Tank Car Disc by BS&B 
which meets the demand for a service- 
able disc that will not corrode or fatigue 
while the car is in transit! 


Engineered and manufactured by the 
nation’s leading and oldest manufac- 
turer of rupture discs and related equip- 
ment, the Model TC prevents unneces- 
sary product loss and lowers mainte- 
nance costs for tank car shippers. Lad- 
ings reach their destination safely and 
without delays. 

Adaptable to either standard bolted or 
threaded type tank car fittings, Model 
TC is thoroughly tested and proved 
through service by tank car builders 
and chemical shippers. 

Available in 30 psig. and 45 psig. relief 
pressures. Assembly into tank car fit- 
tings conforms to sketches shown at 
right. Discs are furnished for tank car 
fittings of any design. For more infor- 
mation, address your inquiry to... 


Brack. SIVALLS & 


ESRYSON, INC. 


Safety Head Division, Dept. 2-N6 
7500 East 12th Street, Kansas City 26, Mo. 
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Adaptable To Either... 








Standard Bolted 
Type Fitting Or... 
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SILLS 
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Threaded Type Fitting 
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deinked stock, alkali and heat 
recovery, bleaching of deinked 
paper stock, characteristics and 
treatment of deinking wastes. 


MECHANICAL CHART DRIVES. 3 
pages. Scientific Apparatus 
Makers Assn., 522 Fifth Ave., 
New York 36, N. Y. Tentative 
standard RC 11-5-1955 produced 
by SAMA’s Recorder-Controller 
section. Applies to spring-driven 
chart drives for recording in- 
dustrial instruments using cir- 
eular charts. Four-part stand- 
ard includes specs for chart 
drive dimensions and perform- 
ance requirements. 


Dust EXPLOSIONS IN FACTORIES: 
THE PROTECTION OF PLANT BY 
HINGED EXPLOSION Doors. 23 
pages. 25¢. By K. C. Brown and 
D. G. Wilde. Safety in Mines 
Research Establishment, Minis- 
try of Fuel and Power, Porto- 
bello St., Sheffield 1, England. 
Describes work on protection of 
plants against industrial explo- 
sion by use of pressure relief 
vents. Includes a section on ex- 
perimental plants and methods 
(explosion door, methods of igni- 
tion, dust samples) and results. 


PIPELINES TO THE FUTURE—A 
STUDY OF PLASTIC PIPE. 64 pages. 
$1. Public Relations Dept., Mon- 
santo Chemical Co., Sprinfield 2, 
Mass. Analyzes and evaluates 
plastic pipe market. Heart of 
book is in detailed charts and 
tables comparing performance 
and cost of important plastic 
and metal pipe materials and 
list of advantages and limita- 
tions of major plastic types. 
Other highlights: prediction of 
future for plastic pipe industry; 
analysis of manufacturing and 
distribution costs of polyethyl- 
ene, cellulose acetate butyrate, 
styrene copolymers, rigid poly- 
vinyl chloride, reinforced poly- 
esters. 


REFUSE COLLECTION AND DISPOSAL 
FOR THE SMALL COMMUNITY. 39 
pages, Public Health Service, 
U.S. Dept. of Health, Education 
and Welfare, Washington, D. C. 
A joint, study and report of the 
Public Health Service and 
American Public Works Assn., 
Chicago. Discusses storage, col- 
lection and disposal of refuse— 
methods and financing. Charts 
supply information suca as: 
number of compactor trucks 
needed per given population, 
monthly trench capacity re- 
quired. Schematics show various 
types of refuse dumps and 
methods of sanitary landfill. 
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AMERICAN STANDARD SCHEME FOR 
THE IDENTIFICATION OF PIPING 
SYSTEMS. 7 pages. $1. Order 
Dept., American Society of Me- 
chanical Engineers, 29 West 
39th St., New York 18, N. Y. 
Covers identification of piping 
systems in industrial and power 
plants (doesn’t include pipes 
buried in the ground or electrical 
conduits). Although prepared to 
specify identification of contents 
of piping systems primarily on 
the basis of stenciled legends, 
standard also provides for the 
use of color as a _ secondary 
means of identifying the type of 
material contained in the sys- 
tem. 


PROCEEDINGS OF THE 19TH AN- 
NUAL TIME AND MOTION StTupDyY 
AND MANAGEMENT CLINIC. 152 
pages. $5. Industrial Manage- 
ment Society, 35 East Wacker 
Drive, Chicago 1, Ill. Complete 
transcripts of talks by top lead- 
ers of labor, management and 
government on various topics in- 
cluding time study, motion econ- 
omy, methods, plant layout, 
production control, wage incen- 
tives maintenance and human 
relations. Text is illustrated with 
charts, forms, ete. 





“Piping costs run typically as high as 50 to 70 per cent of 

HIGH-TEMPERATURE REACTIONS OF the cost of equipment to which the piping is connected, and 
URANIUM DI0XIDE WITH VARIOUS as high as 15 to 20 PER CENT OF TOTAL PLANT COST!” 
METAL OXIDES. 32 pages. 20¢. (Chemical Engineering, Dec., 1955) 
U. S. Government Printing 
Office, Division of Public Docu- 
ments, Washington 25, D. C. If not adequately compensated for, vibration, expansion, and 
Report of studies instituted in 


the National Bureau of Stand- shock due to sudden changes in temperature and pressure is 

ards for the determination of RIGHT NOW shortening the life of your piping. 

the phase-equilibrium relations 

of binary systems containing Packless® seamless flexible metal hose is designed, engineered and 
- ae nee tgs Prone manufactured to absorb this costly beating your piping system 

is included. ae is now taking — and do it efficiently and economically. 


Let us show you how Packless® flexible metal hose installed 


MORE NEW BOOKS ; ma : : 
in your piping system can save you hours in down time 


CHEMICAL SAFETY SUPERVISION. By 


J. Guelich. Reinhold. $4.50 and dollars tn money. 

"thdite hie ee Available from stock in Bronze, — 
$15. ‘pa ft Carbon Steel and Monel, Send for 

LEGAL PROBLEMS IN ENGINEERING. with standard or special General a 
By M. Nord. Wiley. $7.50. fittings as required. Bulletin | H 

a METALLURGICAL THERMOCHEMIS- : : é IND 4 WA 

TRY. By O. Kubaschewski and Custom engineering service for further 
E. L. Evans. Wiley. $10. for your specific duveiial 

SURVEYING INSTRUMENTS AND requirements is available 


information. 


METHODS. 2nd ed. By P. Kissam. 
McGraw-Hill. $5.75. 


THEORY OF COMBUSTION INSTABIL- 


ITY IN LIQUID PROPELLANT 
Rocket Motors. Agardograph 8. PACKTESS 
By L. Croeco and S. Chen. 962 


Butterworths Scientific Publica- 
tions. $5.25. METAL HOSE, INC., 31-51 Winthrop Ave., New Rochelle, N. Y. 


at any time at no extra cost. 
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How about 


FURNACE ROLLERS 
HEAT TREATING TRAYS 
FURNACE SHAFTS 
ANNEALING BELTS 
RETORTS 

TUBING 


Which are 
Heat Resistant 





Corrosion Resistant 





Abrasion Resistant 





When ready to order, how about checking with us here at 
DURALOY? For more than thirty years we have 
specialized in high-alloy castings. In fact, we were 

among the first to produce stati¢ castings and the first 

to produce centrifugal castings. We are old hands at 
producing castings alloyed to fit each specific requirement 
and to finish them to any extent desired. 


Melt, castings and finishing are carefully controlled and 
quality tested by our staff of metallurgists, chemists, 
X-ray and gamma ray technicians. If you would like more 
preliminary information, send for Bulletin No. 3150-G. 


THE UURALUY COMPANY 








THIS MONTH’S 


Firms in 





New Leeations 


Gardner Laboratory has moved 
into a new building at 5521 
Landy Lane, Bethesda, Md. 


Air Reduction Co. has moved 
the general offices of its 
Colton Chemical Co. division 
to 1747 Chester Ave., Cleve- 
land. 


New Representatives 


Cleaver-Brooks Co. has ap- 
pointed R. F. MacDonald Co., 
San Francisco, as representa- 
tive for the sale of its boiler 
equipment in northern Cali- 
fornia and western Nevada. 


Foremost Food and Chemical 
Co., El Dorado Div., has ap- 
pointed F. W. Kamin Co. its 
sales agent for northeastern 
Ohio. 


Cambridge Wire Cloth Co., 
Cambridge, Md., has _  ap- 
pointed the Green-Penny Co., 
Oakland, Calif., and Robert 
Abel Co., Brookline, Mass., 
as selective distributors for 
its line of Gripper woven 
wire slings. 


Kemtek Corp., Newark, N. J., 
has established two additional 
distributorships for its line 
of extruded nylon rod: Buy- 
ers Service, Cleveland; Graef 
Engineering Co., Paramount, 
Calif. 


New Companies 


Hastings Plastics, Inc., Santa 
Monica, Calif., has been 
formed to manufacture and 
distribute compounded resins 
ang related materials for in- 
dustrial applications in the 
electronic, low pressure 
laminating and plastic tool- 
ing fields. 


T. I. W. Western Ltd. has been 
formed by Toronto Iron 
Works Ltd. and Canadian 
Kellogg Co., Ltd., to provide 
increased fabricating serv- 
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the News 


EDITED BY F. ARNE 





CLOSE-COUPLED SPACE SAVERS 
Husky, efficient. Shaft permanently 
aligned. For clear water. Write 
Bulletin 975. 
ices to industry in western 
” DOUBLE SUCTION 


Canada. EFFICIENCY ON CLEAP 


WATER, 10 to 14,000 gpm. “Buffalo” 
Alco Oil & Chemical Corp. Type SL Pumps. Write for Bulletin 955-Q. 
(Ohio) has been formed as 
a result of a merger of Alco 
Oil & Chemical Corp. of 
Philadelphia (latex chemi- THE PUMPS BUILT TO LIVE 


cals) and Rainbow Produc- 


tion Corp. of Cleveland LONGER aon YOUR 
(crude oil). 
CHEMICAL JOBS! 


American Petrofina has been 
lauiiaa was be, “Buffalo” has been building the specialized 
and Canadian Petrofina each pumps required by the chemical industries for 


holding a $10-million in- many years — building them for the long run. 
terest. ineeri 

erest That takes special engineering and rugged SUMP PUMPS 
No stuffing 


Foiltone Products Inc, a construction — heavy shafts with ball bearing eigenen wa 
wholly-owned subsidiary of nance, no 


: — i Hers — h casings cor l= 
National Research Corp., has ae husky impellers 7: ee “packeus 


been formed to take advan- with plenty of accessibility — other features installation. Write for 
. uiletin . 

tage commercially of Na- you don’t find in ordinary pumps. These “Q” 

tional’s achievements in 

continuous metal ‘coating in 

a vacuum. into pumps — yet by the same token, 


“Buffalo” Pumps have always proven 


Factor* features cost more to build 


New Lines . ; 
far more economical to operate, in 
Bennett Industries, Peotone, terms of longer life — lower mainte- 


Ill., has begun mass produc- eg 
tion of steel drums in both nance costs — less driving power. For CHEMICAL and PAPER STOCK PUMPS. 
° ‘ ‘ Diagonally split - shell. Non - clogging. 
standard type and _ hi-bake your next job, make it the pumps Available rubber-lined. Write for Bul- 
containers. letin 953 and check this broad line. 


that will live longer to save you 


Ball Bros. Co. has acquired ex- money — have your contractor 
clusive manufacturing and write “Buffalo” into plans. 
sales rights to an electronic 
weight and force indicating 
device developed for indus- 
trial uses and control of 
loads in air and _ surface 
transportation by Control iC ’ CHEMICAL SERVICE PUMPS in alloys 
Cells Corp., Boulder, Colo. \ ie » a ee ae fn aaron 


U. S. Hoffman Machinery Corp. in 
has grey the Agta en- oo *The "Q” Factor — the built-in Quality 
ergy fiel t rougi pure ase PAS HEAT TRANSFER PUMPS which provides trouble-free satisfaction 
of a majority interest in handling high-temperature and long life. 

J y , Specially designed for 
Anton Electronic Labora- Navids ta vaper phase heat 
tories, Brooklyn producer of transfer. Write today for details. 


nucleonic and_ electronic 


equipment and components. BUFFALO PUMPS 


New Facilities DIVISION OF BUFFALO FORGE CO. 


: 501 Broadway Buffalo, N. Y. 
Diamond Alkali Co. is doubling Canada Pumps, Ltd., Kitchener, Ont. 
capacity of perchlorethylene Sales Representatives in all Principal Cities 


at Deer Park, Tex. The com- 
pany has also approved plans A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 





CuemicaL ENcINEERINGC—June 1956 441 





when you need 


WIRE CLOTH PARTS 


for accurate production, fast delivery 


Our engineers in the field and in the home office are ready to discuss 
your wire cloth fabrication problems at all times. They’ll help you 
select weaves, mesh sizes and metals to meet your needs and draw 
up prints for your OK . . . or, they'll start the factory working from 
your prints. Whether orders are small or large, you’re assured of 
strict adherence tospecifications by close manufacturing supervision. 


Your parts will be fabricated from any conceivable type of indus- 
trial wire cloth, selected from the complete Cambridge line. Speci- 
fications from the finest to the coarsest mesh in any metal or alloy 
are usually met from stock, assuring the speediest delivery. Indi- 
vidual loom operation and careful inspection provide the maximum 
in mesh size uniformity and mesh count accuracy. 


IF YOU BUY WIRE CLOTH IN BULK... 


You can get immediate delivery on large or small orders for the 
most frequently used types of cloth. If your needs are not in stock, 
we'll schedule our looms to get your material to you without delay. 


LET US QUOTE on your next order for fabricated parts or wire cloth in bulk. Call 
your Cambridge FIELD ENGINEER—he’s listed under "Wire Cloth" in your classi- 
fied telephone book. OR, write direct for FREE CATALOG and stock list giving 
full range of wire cloth available, description of facilities and metallurgical data. 


Department G, 
Cambridge 6, 
Maryland 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 





FIRMS ... 


for increasing production 
capacity by 42 percent (800,- 
000 bbl./yr.) at its Standard 
portland cement plant in 
Painesville, Ohio. 


Waverly Petroleum Products 
Co., Philadelphia, has started 
up a $250,000 plant near 
Meigs, Ga., to mine and pro- 
cess Fuller’s Earth. 


Diamond Match Co. will start 
operations next year of a 
$15-million integrated forest 
products plant at Red Bluff, 
Calif. It will process 85 mil- 
lion bd. ft. annually. 


Victor Chemical Works plans a 
sizable expansion in both 
phosphorous and phosphate 
producing capacity. And 
central research facilities at 
Chicago Heights, IIl., will be 
increased 50%. 


Courtaulds (Alabama) Inc. has 
started construction of a tex- 
tile research and develop- 
ment laboratory and pilot 
plant at the company’s plant 
site at Mobile, Ala. 


West End Chemical Co., Oak- 
land, Calif., is doubling its 
50,000-ton/yr. sodium — sul- 
phate-salt cake facilities. 


British Petroleum Co. plans to 
build one of the world’s larg- 
est catalytic gas-making in- 
stallations relying solely on 
oil as raw material. The 20- 
million-cu. ft./day plant will 
be completed in Kent, Eng- 
land, by the end of 1958. 


Gladding-McBean Co., Seattle, 
has contracted with Wash- 
ington Natural Gas Co. for 
over 1 million cu. ft./day of 
natural gas to fire its kilns 
and furnaces. 


Longview Fibre Co., Longview, 
Wash., is building a furnace 
to produce steam and recover 
chemicals from liquor spent 
in processing 575 tons of 
pulp daily. One of the world’s 
largest, the furnace will be 
completed by summer of 
1957. 


Foote Mineral Co. has acquired 
Electro Manganese Corp. of 
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Knoxville, Tenn., producer of 
the pure manganese metal 
used principally in alloying 
steel and other products. 


Bakelite de Mexico, S. A., has 
started up a 2-million ]b./yr., 
$160,000 phenol-formalde- 
hyde resins plant in Monter- 
rey. 


Armour Research Foundation 
has established a research 
section to concentrate on 
metallurgical problems in the 
atomic energy field. 


National Aniline Div., Allied 
Chemical & Dye Corp., has 
announced plans for erection 
of an addition to its re- 
search-engineering center 
located at its Buffalo, N. Y., 
plant. Space will be devoted 
to applications research on 
diisocyanates. 


Davison Chemical Co. has 
started construction of a re- 
search and development lab- 
oratory near Baltimore. 


Dow Chemical Co. has opened 
a $1.1-million laboratory for 
research in biochemistry in 
Midland, Mich. 


New Jersey Zinc Co. has ac- 
quired American Cyanamid’s 
plant at Gloucester City, N. 
J., to manufacture titanium 
dioxide pigments. 


Arizona Chemical Co. has es- 
tablished a new process de- 
velopment laboratory at 
Panama City, Fla. 


Nopco Chemical Co., Harrison, 
N. J., has acquired land in 
North Arlington, N. J., on 
which it will erect labora- 
tories, offices, and production 
facilities. 


General American Transporta- 
tion Corp. plans a research 
and development laboratory 
in East Chicago, Ind., for its 
plastics division. 


Imperial Chemical Industries 
at its Wilton plant in 
Cheshire, England, plans 
start-up of further plants for 
olefin production and buta- 
diene extraction, a second 
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How to pack up 
your packing troubles... 
and smile, smile, smile 


Replacing the packing in your pumps is a necessary evil—and an 
expensive one. Maintenance time comes high, but downtime for 
emergency repacking is worse. 

One of the outstanding features of Dean Brothers standard cen- 
trifugal pumps is the way they’re designed to overcome packing wear. 
For instance, shaft deflection is a serious cause of packing wear. The 
greater the shaft diameter and the shorter the shaft overhang, the 
less the deflection. So Dean Brothers engineered the shaft extra large 
with an extra short overhang for longer packing life. 

Obviously the more rings of packing, the less wear on each ring. 
So the stuffing box was designed for six rings (plus lantern gland) — 
one more ring than most pumps. And when a mechanical seal is used 
for high temperature pumping, the integral stuffing box accommo- 
dates it, too—another neat bit of cost-saving engineering. And to 
insure adequate cooling of the packing in high temperature services, 
the water jacket completely encircles the full length of the stuffing box. 
___ Every part and every feature of these pumps have been engineered 
into an integral unit with standard, interchangeable parts to make 
them the best pumps in the long run and the lowest in overall cost. 

If you'd like to pack up your packing troubles, you'll be inter- 
ested in full information about all Dean Brothers standard centrif- 
ugal pumps. * Send for Circular No. 184B. 


*Series 10, Series 20 and Series 30—to 7,000 gallons per minute capacity. 








Partial section showing water 
jacket encircling full length of 
stuffing box. Also note six rings of 
packing plus lantern gland in cen- 
ter. Width of gland is same as two 
rings of packing. 


DEAN BROTHERS PUMPS /NC. 


INDIANAPOLIS 7, INDIANA 


Centrifugal and Reciprocating Pumps + Since 1869 
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2, SOLKAQFLOC 


RECOVERY 


ADHESIVES 6 PLASTICS 


FLOORING 


3 


Save dhe ht with Solka-Floc! 


In the fields indicated above, and many others, leading 
manufacturers have taken the time to study and apply 
SOLKA-FLOC—and saved money! 

Typical uses of this remarkable material —99.5% chemi- 
cally pure cellulose—are: As a processing aid, filler, binder 
or extender in rubber, plastics, pharmaceuticals. As an ad- 
sorbent in chromatography. As a dust on rubber thread to 
reduce wear on knitting machines. 


SOLKA-FLOC IS ALSO AN OUTSTANDING FILTER AID 


Many industries use economical, efficient SOLKA-FLOC for 
filtering. Its finely divided particles give you more volume 
of clarified filtrate because they trap the tiniest of sus- 
pended solids. SOLKA-FLOC effectively adsorbs many metals 
such as iron, copper, and other impurities. It can be burned 
for recovery of valuable solids. It is chemically inert. 

SOLKA-FLOC is easy to handle. Prevents losses of cake by 
pressure drop. It forms an extremely stable cake, gives 
longer life to precoat. 

Let us help you “Round-The-Clock.” Write us today 
about your product or process problem, Dept. DF-6, our 
Boston Office. 


BROWN ig 2723 
Dis Berlin, New Hampshire 


General Sales Office: 150 Causeway Street, Boston 14, Mass. 








FIRMS... 


para-xyJene and_ terylene 
units and a plant for a range 
of copolymers used in mak- 
ing emulsion paints and 
shoe-soling products. 


Harbison-Walker Refractories 
Co. plans to build a_ basic 
refractories plant at Ham- 
mond, Ind. 


American Smelting & Refining 
Co. is considering building 
of a $4million plant at 
Ruston, Wash., to derive 
sulfur dioxide from wastes 
created in the copper smelt- 
ing process. 


Commercial Solvents Corp. has 
established a southeastern 
district sales office in At- 
lanta, Ga., for its agricul- 
tural chemicals department. 


Esse Research and Engineering 
has contracted with Battelle 
Memorial Institute to con- 
duct experiments using a 
nuclear reactor nearing com- 
pletion to perfect ways of 
using nuclear radiation in 
petroleum refining and in the 
production of petrochemi- 
cals. 


M. W. Kellogg Co. has estab- 
lished a western regional of- 
fice in San Francisco. 


Metal & Thermit Corp. has ac- 
quired the Glenn Co., Oak- 
land, Calif., makers of 
constant voltage power 
sources. 


Phillips Petroleum Co. has ac- 
quired about 950 acres of 
land with frontage on the 
ship channel near Houston, 
Tex., which it will develop 
as sites for sale to others as 
plant locations. Plans for the 
sites anticipate the availa- 
bility by pipeline of natural 
gas, ethylene, brine and 
other materials. 


Stepan Chemical Co. has com- 
pleted a 10-million lb./yr. 
sulfonated detergent bases 
plant in Joliet, Ill. Also com- 
pleted: A 7-million 1b./yr. 
ethylene oxide products plant 
that will turn out ethoxylated 
alkyl phenols and nitrogen- 
containing detergent bases; a 
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5-million lb./yr. alkyl phenol 
plant. 


Dominion Tar & Chemical Co. 
plans to build a $5-million 
crude tar distillation plant 
at Hamilton, Ont. 


Morton Salt Co. has completed 
a multi-million-dollar labora- 
tory building in Woodstock, 
Ill., for its research and de- 
velopment department. 


U. S. Industrial Chemicals Co. 
in Tuscola, Ill., has just put 
on stream an anhydrous al- 
cohol unit said to be the 
world’s largest. 


Hooker Electrochemical is 
doubling capacity of its 
polyester resin manufactur- 
ing facilities. 


British Oxygen Co. Ltd. has 
built a plant near Dundee, 
Scotland, to compress 500,- 
000 cu. ft./wk. of oxygen. In- 
stallation includes a unit for 
production of 350,000 cu. 
ft./wk. of dissolved acety- 
lene. 


International Cement Corp. is 
building a $8-million cement 
plant near Vancouver, B. C. 


U. S. Department of Agricul- 
ture has contracted to have 
the Naugatuck Chemical Div. 
of U.S. Rubber investigate 
the incorporation of tung oil 
and tung fatty acids in 
polyester resins to develop 
new high-strength resins for 
industrial use. 


Gulf Oil Corp. will spend $35 
million on new installations 
either begun or completed 
this year at its Philadelphia 
refinery. The new units in- 
clude a 26,000 bbi./day 
catalytic reforming unit, a 





FILTRATION 
PROBLEMS? 


«+. SEE INDUSTRIAL’S NEW 
BUILT-TO-ORDER FEATURES 


industrial offers much more than a line of 
standard filters ... a complete filtration engineer- 
ing service from fluid analysis to installation. industrial 
is ready and able to help you specify the right equip- 
ment for common or unusual needs. 


Easily adapted for special uses. . . these Verti- 
cal Filters typify Industrial engineering . . . purposely 
designed to be built for your exact needs. 

Several of the many possible modifications are shown 
at the right... for recovery of large volumes of solids 
the bottom opening filter is ideal; for smaller volumes, 
the clean out door is more practical and less costly. 
Another example of specialization is the jacketed 
shell filter, for use where small temperature variations 
are important. Other optional features are quick- 
opening covers, individual leaf outlets and self- 
cleaning devices that offer sluicing, shaking or air 
wash cleaning. 


Lower filtration cost . . . proven performance, 
minimum down time, the use of low cost but efficient 
filter media plus a design exactly suited to your 
needs, all contribute to Industrial’s low over-all cost 
per gallon of filtrate. 


Write now for details on flow sys- 
tems, special equipment, filter and 
leaf construction. Ask for 8 page 
Bulletin I. ~ 





ee | 
INDUSTRIAL 
FILTER & PUMP MFG. CO. 


Cio: meter: 


EN -AVEN 





,RECOVERING LARGE 


VOLUMES OF SOLIDS 


RECOVERING SMALL 
VOLUMES OF SOLIDS 


. 0%e*e* '%e%e%et et 


- 


IO 
5 


BS 
o% 


JACKETED SHELL 
FOR UNIFORM 
TEMPERATURE 





“Here’s why I say Pritchard’s drive 
support is the best!’’ 


“TI can see one thing that makes it stronger already, 
Ed.” 


“You mean the one-piece welded construction?” 


“Yes. That heavy structural steel certainly looks 
strong. What about the mounting, Ed?” 


“That’s another big feature of this Pritchard tower. 
You can’t tell it just by looking at it, but the speed 
reducer and driver are aligned first—then the driver 
and reducer are doweled for permanent alignment.” 


“Is that important?” 


446 


“Definitely! It gives all the assurance you'll ever 
need that the drive alignment will stay that way.” 


“Don’t you fellows overlook the way the supports 
transmit the operating and dead load uniformly to 
the tower framework!” 


> 


“Don’t worry, Mel, we haven’t overlooked a thing.’ 


“Neither did Pritchard! That’s why we bought this 


tower!” 


J. F. PRITCHARD & CO. OF CALIFORNIA 
4625 Roanoke Parkway, Kansas City 12, Mo. 


June 1956—Cuemicat ENGINEERING 





“Here’s why 
I say 
Pritchard’s 
drive 
support is 
the best!” 


Stronger support 

is just one reason 

for Pritchard drive 
assembly superiority ! 


* 


The bigger, better Pritchard Cooling 
Tower drive assembly gear speed 
reducer has many special features. 
For example, it has superior shaft 
seals, heavier bearings, more con- 
servative horsepower ratings, more 
rigid housing, more positive lubri- 
cation than any other speed reducer 
available! 

Pritchard all-metal drive shaft 
couplings require no lubrication. 
Drive shaft guards are furnished as 
standard equipment. 

Get the whole story of Pritchard 
Cooling Tower superiority! Write 
for the brochure offered below! 
Pritchard Cooling Towers are built 
to meet or exceed new Cooling 
Tower Institute standards! - 


GET 
YOUR 
FREE 
COPY... 


of the new Pritchard Cooling Tower 
brochure. Write for it today on your 
company letterhead. ! 


f 


F&, 
INOUSTAV'S 


r. Pritchard «co. 


OF CALIFORNIA 


A DIVISION OF J. F. PRITCHARD & CO. 
_ Dept. 527 4625 Roanoke Parkway 
Kansas City 12, Mo. 


COOLING TOWERS ° GAS & AIR TREATING EQUIPMENT 
REPRESENTATIVES IN PRINCIPAL CITIES FROM COAST TO COAST 
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FIRMS... 

3,000 bbl./day alkylation 
unit, two Gulfining units 
with capacities of 20,000 
bbl./day each. Also planned 
is a third ethylene plant at 
its Port Arthur, Tex., works, 
to cost $10-15 million. 


California Oil Co. plans to 
spend $1 million on a 25% 
increase in platformer capac- 
ity of its 70,000 bbl./day 
refinery at Perth Amboy, 
N. J. 


Atlantic Refining Co. has 
started on an $11.5-million 
expansion of its Philadelphia 
and Port Arthur, Tex., re- 
fineries to upgrade gasoline 
quality and increase an- 
hydrous ammonia output. 


Indiana Farm Bureau Coopera- 
tive Assn. will spend $1.25 
million on a 3,000-bbl./day 
platformer and a 2,100-bbl./- 
day unifiner for its Mt. 
Vernon, Ind., refinery. 


Esso Standard Oil Co. plans to 
spend about $40 million for 
improvement and extension 
to plant equipment at its 
Baton Rouge refinery. 


Schering Corp. plans an ac- 
celerated program of plant 
expansion in excess of $2 
million annually for the next 
several years. 


African Pyrethrum Develop- 
ment, Inc. will build a pyre- 
thrum-extraction plant in 
Nakuru, Kenya, Africa, with 
a capacity of 2,500-3,000 tons 
of flowers a year. 


Borg-Warner Corp. plans to 
spend about $25 million on 
expansion this year. One proj- 
ect is the Marbon Chemical 
Div’s $10-million chemical 
plant in Washington, W. Va. 


Clark Oil & Refining Co., Mil- 
waukee, is spending $1.75 
million in 1956 to increase 
capacity and efficiency of its 
refining operations. 


National Lead Co. will increase 
capacity of the die casting 
facilities of its Doehler- 
Jarvis Div. by 20 million lb. 
of aluminum and 15 million 





DO IT YOURSELF !! 


MAKE YOUR OWN PUMP 
SEAL SELECTIONS! ! 


THE NEW SEALOL FLEXIBOX SEAL- 
ECTOR ENABLES YOU TO DECIDE ON 
SEAL TYPE SIZE AND MATERIALS FOR 
YOUR SPECIFIC REQUIREMENTS. THE 
SEALECTOR COVERS 48 TYPICAL 
PRODUCTS BEING HANDLED IN THE 
PROCESS INDUSTRIES. 


HERE'S HOW IT WORKS — 


Typical Example — Butane @ 250 PSIG, 160°F 
— Shaft Size 156” 


FRONT 
PROCEDURE — STEP I — 
AUTOMATIC SELECTION 
@ OF SEAL TYPE AND MA- 


TERIAL — SET POINTER ON 
PRODUCT: 
TYPE — 
RRCB FLEXIBOX 
RR = BALANCED 
DESIGN 
= CIRCULATED 
PRODUCT 


B = THROTTLE 
BUSHING 


MATERIAL — Ss 
STATIONARY SEAL. RING — CARBON 
ROTARY SEAL RING — TYPE 347 STAINLESS 

STEEL 
ROTARY SEAL RING FACE — STELLITE 
SPRING — TYPE 18-8 STAINLESS STEEL 
GLAND PLATE — STEEL, PLATED 
O RINGS — BUNA BASE RUBBER 


BACK 
STEP il — DETERMINE SEAL 
SIZE FROM SHAFT DIMEN- 
SION: 


TYPE = RRCB 

SHAFT = 1.625” 

MIN. STUFFING BOX 
BORE = 2.625” 


MIN. BOX DEPTH 
= 2.625" 


SEAL SIZE = 40 





SEALECTOR ON YOUR LETTERHEAD 
TODAY — AT NO CHARGE. 


SEALOL CORPORATION 


183 Post Road, Providence 5, R. I. 


New York * Philadelphia * Cleveland * Chicago 
lorfolk * Charleston (W. Va.) °* St. Lovis 
Kansas City * New Orleans * Dallas * Houston 
Tulsa * Los Angeles * San Francisco * Seattle 
Edmonton * Toronto * Montreal * Manchester 
(Eng.) * Paris * Frankfurt 


THE 3 BALANCED PRESSURE SEAL 
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expansion of its production 
and research facilities. 


General Electric Co.’s X-Ray 
Dept. in Milwaukee has 
created separate marketing 
sections to give individual 
service to medical and indus- 
trial X-ray apparatus. 


Brazil’s Atomic Energy Com- 
mission has contracted with 
Babcock & Wilcox for con- 
struction and installation of 
a “swimming pool” atomic 
research reactor which will 
probably be located at the 
University of Sao Paulo. 


Automatic Control Co., St. 
Paul, is building a plant ad- 
dition which will more than 
double its floor space. 


University of California’s Los 
Alamos Scientific Laboratory 
has completed a new admin- 
istration and laboratory 
building. 


B. C. Cement Co., Ltd. will 
establish a $1.5-million dis- 
tributing center on _ the 
Fraser River to serve the 
lower mainland of British 
Columbia. 


Textron American, Inc., has ac- 
quired General Cement Mfg. 
Co., Rockford, IIl., which 
makes technical aids for 
servicing and research in the 
television and_ electronics 
field. 


Texas Co. has started an ex- 
pansion at its Port Arthur, 
Tex., refinery to boost steam 
generating capacity by about 
382% and electric generator 
capacity by about 29%. 


Arrowhead and Puritas Waters, 
Inc., has purchased McLaugh- 
lin Glass Co., Los Angeles. 
Plans are to expand plant ca- 
pacity to manufacture large 
carboys. 


Monsanto Chemical Co. has ac- 
quired an equity interest in 
Etino-Quimica, S. A., Barce- 
lona, Spain, a manufacturer 
of polyvinyl chloride. 


Texas Adams Oil Co. has pur- 
chased the United States 
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with INDEPENDENT 
Gas Supply TRAILERS 





TRANSPORTING — Argon — Carbon Di- 
oxide — Helium—Nitrogen— Oxygen — 
Boron Trifluroide — Hydrogen — Ethy!- 
ene. Trailer capacities from 187,000 cu. in. 
to 750,000 cu. in. water capacity. Trailer 
tubes ICC3A-2400 Specifications with 2400 
PSIG Working Pressure. 





INDEPENDENT ENGINEERING Co., INc. 


Sizes and weights to meet eee, 
all State requirements. come @ aoe 
2, 


Can be mounted on bases ond 
for permanent storage. Qummee O'FALLON 7, 1LLINGIS GEES 


EXPLOSIVE DUSTS 


FUMES AND VAPORS Zit cilosion hazard is over pre 


Control of this hazard has been | 

MADE SAFE WITH. achieved by many big-name proces- 
sors with the Multi-Wash system of 
collection. 


The versatility of the Multi-Wash 
ee Collector, its simplicity and effi- 
ciency, make it the most economical 

buy in its field. 


€otLs € tO 8s Not only will Multi-Wash solve | 


your dust, fume or vapor problem, 








but return the investment in re- 
covery of valuable by-products. 

_ Be sure to get all the answers be- 
fore you allocate any money for 
dust control equipment. 

_ Your nearest Schneible engineer | 
is at your service, or if you like, 
call the home office, collect. 





Write for Bulletins Nos. 551 and 
610—No obligation of course. 


CLAUDE B. SCHNEIBLE CO. 
P. O. Box 81, North End Station 
Detroit 2, Michigan 


UCENSEE ELEX S. A, ZURICH, SWITZERLAND 
CABLE ADDRESS FOR FOREIGN INQUIRIES. CBSCO 
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NO RODDING NECESSARY! 


The Only 
Drain Valve 
That Cannot 
Clog Up! 


In the closed position the pis- 
ton or ram extends up into the 
tank, preventing plugging of the: 
outlet. 

In the open position with piston 
fully retracted, there is no 
resistance to flow of materials 
drained from the tank. 

Made in any cast metal to meet 
your requirements. 

Designed for bolting to existing 
flanges. For special adaptations 
and for jacketed vessels, adap- 
tor pads are available. 


Full Specifications on Application 


STRAHMAN VALVES, INC. 


16 Hudson Street 
New York 13, U.S.A 





How to improve 


your FUTERING STRAINING 
CULING scivanie 


a\2 88. 


a= sims) 








‘| 


r] 
s 


* 

PF! ore am ay pal all 
<g t a Ss a,¢ 8 , a. Ld 
aye “me es ea a)e! ak a 25,8 8 
reHenEaea es Salerals a,8 oo go =). 
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‘i 


Specify 
udlow- aylor 


a3, > WIRE CLOTH 


& SCREEN 


_ Write For Condensed Screen Reference Catalog 





LUDLOW-SAYLOR WIRE CLOTH COMPANY 


tan vanes 2 613 South Newstead Avenue «+ St. Louis 10, Mo. 
185 6 _— 1 956 Sales Offices: Birmingham, 1727 Sixth Ave. North; Chicago, 5807 W. 
Diversey; Pittsburgh, Union Trust Building; Houston, 1213 Capitol 


Ave. « West Coast: Star Wire Screen & Iron, Works, Inc., 2515 San 
Fernando Rd., Los Angeles « Subsidiary, Ludlow- Saylor Wire Cloth Co 
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lb. of zinc. Expansion, to be 
completed this year, will take 
place at plants in Toledo, 
Pottstown, Pa., Grand Rapids, 
Mich., and Hamilton, Ont. 


Minneapolis-Honeywell Regu- 
lator Co.’s Micro Switch divi- 
sion has opened a new plant 
near Independence, Iowa. 


W. R. Grace & Co., in conjunc- 
tion with Eriez International 
Corp., will build a $1-million 
plant in Sao Paulo, Brazil, to 
manufacture permanent mag- 
net alloys. 


Dow Chemical Co.’s Texas Div., 
Freeport, Tex. has new 
facilities for extensive re- 
search in agriculture. Studies 
involving as many as 160 
farm animals and up to 
4,000 chickens or other poul- 
try can be carried on. 


Nuclear Science and Engineer- 
ing Corp. of Pittsburgh, Pa., 
is building a new and addi- 
tional laboratory facility for 
its department of biology and 
medicine. 


Clark Equipment Co.’s indus- 
trial truck division has 
started operation of a plant 
in Richmond, Calif. 


Empire Steel Castings, Inc., 
Reading, Pa., has installed 
new $85,000 induction melt- 
ing furnaces which will en- 
able the foundry to increase 
its line of corrosion resistant 
steel casting. 


General Electric Co. plans a 
$6.8-million expansion of its 
gas turbine department 
facilities in Schenectady, 
N. Y. 


Union of Burma has contracted 
with the Armour Research 
Foundation to spend $200,000 
on expansion of the applied 
research institute at Ran- 
goon, and metallurgical and 
mineralogical research. 


G. D. Searle & Co., Chicago 
medical research and phar- 
maceutical manufacturing 
organization, has acquired 
land in Cook County, IIl., to 
hold as a site for long-range 
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Next time you replace spray nozzles 
... be sure they’re from Spraying 
Systems. See for yourself how prop- 
erly engineered, precision machined 
spray nozzles can improve perform- 
ance. With Spraying Systems you 
gain all the advantages of advanced 
research and production . . . from 


America’s leading designer and pro- 
ducer of spray nozzles. 


you improve 


when you replace with 


ay NOL 


from SPRAYING SYSTEMS 


Gree Catalog 


Complete information — 
... forty-eight fact 


wi 


loaded pages. Write for f ; 


Catalog 24. 





QS Hor sage iA . 


SPRAYING SYSTEMS CO. 
3275 Randolph Street ¢ Bellwood, Illinois 





Halliburton Oil Well 
Cementing Company ag 


“The fact that Viking Pumps will con- 
sistently deliver in direct proportion to 
their speed makes them a valuable as- 
set to our sand proportioner units”, 
Halliburton comments. 
Used as metering pumps, Vikings de- 
liver fluid into the mixing tank of the 
unit, where it is properly blended with 
the correct amount of sand for 
hydraulic oil well fracturing 
service. It is the first prac- 





VIKING PUMP COMPANY (Cedar Falls, lowa, USA. 








IKING PUMPS 


tical design for such work and is made 
possible by accurate Viking pumping. 
From one to four Viking 450 G.P.M. at 


260 R.P.M. pumps are used with Hal- 


liburton equipment. 


If you have a problem where metering, 
biending or other accurate pumping 
of liquids is concerned, let Viking help 
you solve it. Write for information and 
Bulletin 56Sc. 


In Canada, it's “ROTO-KING” pumps 
THE ORIGINAL “GEAR- WITHIN-A-GEAR" ROTARY PUMP © 
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introduces new 
ELECTRO-PERMANENT MAGNETIC 


VIBRATORY 
FEEDER 


No other vibratory feeder like this! 
Eriez Magnetic “know-how” brings 
you the first complete line of 
Electro-PERMANENT Magnetic 
Feeders operating at 3600 CPM di- 
rectly off an AC line. Just plug ox 
wire them in. 


NO RECTIFIER NEEDED 


AND LOOK AT THESE ADDI- 
TIONAL HI-VI ADVANTAGES 
Lower Maintenance and Operating Costs 
. . » Longer, Trouble-Free Service . . . 
Versatile Units Provide Broader Operat- 
ing Ranges with Less Power Consumption 
- . « HI-VI units are Compact, iLight- 
weight, Easily Installed, never need re- 
aligning . . . No Sliding or Rotating Parts 
to Wear, No Lubricants Needed . . . 
Noise Factor is reduced, working condi- 
tions improved . .. New type 
“Double Ac- 
tion” drive pro- 
vides high cper- 
ating efficiency 
with low oper- 
ating cost... 
Pat. Pending 


VIBRATORY FEEDER 








Rapidly vibrating action moves bulk prod- 
ucts in a smooth, even flow. Permits meas- 
ured feed, from ounces to tons per hour. 
Eliminates pile-ups, spasmodic feeding. Ex- 
tremely valuable for yen batching 
and proportioning operations. Eriez HI-VI 
Vibratory Feeders handle practically every 
type of bulk material... hot, damp, dusty, 
lumpy, abrasive, etc. Allows highly con- 
trolled feeding at greatly reduced costs. 
Also offered is Eriez HI-VI Unit (Bin) 
Vibrator. Keeps materials flowing smoothly 
and evenly through hoppers, bins and 
chutes. Eliminates pile-ups, arching, bridg- 
ing and sticking of dry 
materials ...in lump 7% 
or powdered form. Com- 
pact unit is easily in- 
stalled. 





ERIEZ 


HI-POWR 


MAGNETIC SEPARATORS 
These products are the latest developments of 
Eriez Manufacturing Co., world famous producer 
of permanent-powered Magnetic Separators. 















For full information on new HI-VI Vibra- 
tory Equipment, write Eriez Manufacturing 
Comp2ny, 74 FV Magnet Dr., Erie, Pa. 
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RECORDING TEMPERATURES 
ANO OTHER 0.C. SIGNALS 
ON ONE 

CHART 


Sulphur Co., owners of one of 
the country’s largest surface 
sulfur deposits. They are in 
the area of Dunton, Colo. 


PRRARRSARARUARRSRRRARERERARSLRRRS ER RERRERREDURERRRRRRRERULUSRRERERELELRRLALS® 


Producing Properties, Inc., 
Dallas, has purchased 15 of 
Witco Chemical Co.’s oil and 
gas wells, which are located 
in Texas and New Mexico, 
for $1.75 million. Witco has 
sold all 25 of its wells. 





Allied Chemical & Dye Corp. 
has opened a district sales 
office at St. Paul, Minn., for 
its nitrogen division. 


Reliance Electric and Engi- 
neering Co. is building a 
$1.25-million office building 
in Euclid, Ohio. 





WITH TES NEW AuroREer 


COLD JUNCTION UNIT! + 


‘TS EASY a 
> 


Keokuk Electro-Metals Co. has 
increased the capacity of its 
Wenatchee, Wash., plant for 
the production of silicon 
metal by one third. 








It’s easy now... because Thermo Electric has solved 

one main difficulty involved in such multiple recordings 
—cold-end compensation for the thermocouple circuits. 

T-E's “AutoRef” Cold-Junction Units provide a simple, yet accurate 
solution—constant, predetermined temperature in one, multi- 
thermocouple reference junction—no longer is there any need for 
carefully maintained ice baths. 


Typically, cold-junction temperatures are controlled to +1° F. 
over outdoor ambient temperature range. The “AutoRef” Junction 
can be conveniently placed anywhere in the thermocouple circuit 
with copper output leads connecting it to indicating or recording 
instruments. 


A typical unit of 36 circuits (illustrated) measures 12"x12"x12" 
and weighs 25 Ibs. Case-type and capacity can be modified, 
however, to meet specific needs. For example, the “AutoRef” is 
also available for standard Magic Chemical Co., Brockton, 

\iZ relay-rack mounting. In Mass., has acquired the Peer- 
qa) “AuroRer” < any operation requiring less Cement Co., manufac- 
UNIT THERMO” AN multiple recording of turer of industrial adhesives. 
temperatures and other 

COUPLE conditions these “AutoRef” Badische Anilin and Soda Fac- 
INDICATOR Cold-Junction Units set new tories and the Friedrich Uhre, 
standards of convenience Ltd., both of West Germany, 

OR and efficiency without loss and the French Compagnie 
RECORDER of accuracy. Industrielle de Traveau have 
jointly signed contracts with 
Typical Application Circuit the Egyptian government to 
share in the construction of 


LIKE TO KNOW MORE? WRITE FOR BULLETIN 80— a 400,000 ton/yr. fertilizer 


Pyrometers * Temperature Monitoring Systems * Thermocouples * Protection Tubes plant near Assuan in Egypt. 
Quick-Coupling Connectors and Panels * Thermocouple and Extension Wires 


“<e ee eee & See 


National Gypsum Co. has 
started development of a new 
asbestos mine and plant near 
Quebec which will be com- 
pleted in 1958. 


Bayer Works is setting up three 
new plants in Rio de Janeiro, 
Brazil: one will transform 
chromium ore into chro- 
mates; another will turn out 
insecticides; a third will pro- 
duce dyes and varnishes. 


— ee ee ee ee 
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Sonic 











Airmatic Valve, Inc., manufac- 
turer of air controlled valves, 
has tripled its Cleveland 
facilities. 


General Refractories Co. of 
Canada, Ltd. has started con- 
struction of a new plant at 
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| (OLDE 1896 WEY ) ® 


Eyes on Ideas! 


In the workaday job of producing chem- 
icals, our sights are never limited by routine. 
No matter how well our products meet cus- 
tomers’ requirements today, we are aware 





that needs are likely to change with the times. 





e completely 


So it is that we constantly search for ideas self-draining 


that will anticipate change and meet future } > Vetta 


severe 


conditions with the fullest satisfaction for our 
conditions 


customers. 


OLDBURY 


ELECTRO-CHEMICAL COMPANY 


e foolproof 
operation 





The new Jerguson No. 23 Drain or 


Executive Office: NIAGARA FALLS, NEW YORK Sampling Valve is completely self drain- 
ing, for the valve stem seats on the out- 

Sales Office: 19 RECTOR STREET, NEW YORK 6, N. Y. | side of the valve body. It is ideal for 
Plants: NIAGARA FALLS, N.Y. COLUMBUS, MISS. | installations where it is desirable to 


have the valve seat inside the wall of a 
vessel in order to prevent the typical 

| condition of liquid remaining in the 
nipple and valve inlet. 


This rugged, new Jerguson Valve 
| has outside screw and yoke construction 
to meet high temperature or corrosive 


| conditions “where inside threads cannot 
Announces Its NE W General Catalog be tolerated. The efficient outside thread 
| design eliminates possible freezing and 
allows the valve stem to work freely at 
all times. The No. 23 Valve provides 
foolproof operation because the stem is 









































| constructed with a left-hand thread, thus 
TU RE TU Be allowing the valve handle to operate in 
E x Poa AN Q E & % c UTT E R s the normal direction of standard valves. 


The No. 23 is recommended for 
pressures up to 4000 Ibs. @ 100° F. or 
1000 Ibs. @ 750° F. Standard with 34” 
N.P.T. Male inlet and 34” N.P.T. Female 
outlet. Optional features include con- 
struction with an additional connection 
for such uses as a steaming out line, or 











for with a reamer on the end of the stem to 
ACE e & SORI a cy break away encrusted matter which may 
Fire Tube Boilers | have collected on the inside vessel wall. 
Water Tube Boilers 
Condensers—Coolers Write for data unit and complete 
wette: tae aie Heat Transfer Units details. 
Refinery Still Tubes 


Catalog 81 Miscellaneous Tube Units 








(32) 


Gages and Valves for the 
Observation of Liquids and Levels 


The Gustav WIEDEKE Company prey see eye! 


- Offices in Mojor Cities 
Dayton 1, Ohio Jergueen Troms Goes & Valve Co. Utd, London, Eng. 
Service, aris, France 
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Smithville, Ont., to manufac- 
ture fire brick and refractory 
specialties. 


Glidden Co., Cleveland, has an- 
nounced an expansion of its 
Reading, Pa., paint making 
facilities which will add 100,- 
000 gal./mo. capacity bring- 
ing it to 750,000 gal./mo. 
Cost will total about $750,- 
000. 


Commonwealth Oil Refining 
has started construction of 
facilities that will more than 
double capacity of its 23,000 
bbl./day refinery near Ponce, 
Puerto Rico. 


Thor Corp.’s Allied Paper Mills 
division has optioned 122 
acres east of New Castle, 
Colo., fer a proposed pulp 
mill. 


Allegheny Ludlum Steel Corp. 
has just completed a year’s 
modernization program at its 
Buffalo plant which is de- 
voted to the casting of stain- 
less steel and other high al- 
loy products. 


ROPER Du Pont Co. of Canada, Ltd., 
is building an $8-million 
plant to make Orlon acrylic 

SERIES 3600 staple fiber at Maitland, Ont. 
General Purpose Pump Completion is set for mid- 


40-300 G.P.M. scsi 


TO 90 P.S:I. Kendall Co. is tripling produc- 


tion capacity for polyethylene 
protective tapes with a new 
$1-million plant in Franklin, 
Designed for a broad range of clean liquid applications, the Ky. 
Roper Series 3600 General Purpose Pump is widely recognized 
for its highly dependable performance, low maintenance Continental Oil Co. plans a $3- 
characteristics, and ease of installation @ Roper standard fitted million expansion of _ its 
models have cast iron housings, hardened iron gears, Ponca City, Okla., refinery. 
4 high-lead bronze bearings and precision-ground steel shaft. Additions include a catalytic 
All iron models, with hardened iron bearings, are also reformer and auxiliary facil- 
’ : ; ; ity with a total capacity of 

available for specific needs. All models are available with or 11,000 bbl./day. Completi 

‘ . ‘ A : i . y. ompletion 
without adjustable relief valve in mechanical seal or packed box is set for mid-1957 
construction @ The Roper representative in your vicinity will be : 
giad to go over your requirements with you, whether you are Flintkote Co., New York, plans 
interested in pumps for replacement or for original equipment a $20-million program cover- 
in new processing operations. Call him today! ing expansion of production 
facilities, new products and 
the possible acquisition of 
new business. 


Seed for Calalog 
ay, Beckman Instruments, _Inc., 

will build a $300,000 manu- 

GEO. D. ROPER CORPORATION suckaring Plant in Munich, 





456 Blackhawk Park Avenue, Rockford, Illinois Germany. 
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IMPROVED 
and 


EXPANDED 
Line of 


Hard Rubber Valves 


for 
CHEMICAL 
APPLICATIONS 


NEW FEATURES 


Improved packing of DuPont Teflon is 
now used in all Luzerne valves. 


New line of flanged valves has been added 
to existing Luzerne line of threaded screw 
straight way, screw stem angle and globe 
valves. 


This gives you a complete selection of 
hard rubber valves. Luzerne valves are 
available in standard hard rubber com- 
pounds or in heat resistant Buna-N syn- 
thetic compounds for temperatures to 
zea 





PIPE AND FITTINGS 


Luzerne offers a complete line of standard 
and heat resistant hard rubber pipe and 
fittings carried in stock in all sizes from 1/2“ 
to 4”. Sizes over 4” on special order. 


Write for complete information 
or send us your specific hard 

rubber problem for analysis by 
our engineering department. 


F; 
” 
a 


The LUZERNE RUBBER CO. 


100 Muirhead Avenue Trenton, N. J. 


Sales Representatives 


ALBERT J. COX CO. 
Chicago, III. 
R. C. FOLTZ CO. 
Houston, Tex. 


L. A. RUBBER & ASBESTOS WORKS 
Los Angeles, Calif. 
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GRAPHITE, 


Design simplicity and ee 


sang! CROSSBORE 
parts: one-piece, 
poe 2) pagel 
with required nozzles an 


FALLS 


31915 AURORA ROAD . 


luty construction of IM- 


“We consider this unit as 
representing a major inno- 
vation for a practicable 


solution to corrosive heat 


exchanger problems.” 


Chief Engineer 


Courtaulds (Alabama) Inc. 


> @ Accommodates 150-200 psi operat- 


ing pressures 


@ Resists greater internal and external 


mechanical shock 


@ Unaffected by action of all corro- 


sives except few high oxidizers 


| @ Design simplicity eliminates major 


maintenance 


@ Furnished as standard from 21 to 


178 sq. ft. transfer surface 


gers consist of only 3 


floating heat transfer 


r domes, and (3) shell 


punting brackets. 


e@ WRITE TODAY FOR CATALOG 


y INDUSTRIES INC. 


SOLON, OHIO 


Phone: CHurchill 8-5357 e Teletype No. Solon-0-720 
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A MESSAGE TO AMERICAN INDUSTRY © FIRST OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


How Critical Is It? 


The United States is running into a serious 
shortage of scientists and engineers. There 
is no novelty in this observation. It has often 
been made in the last few years. And there has 
been mounting alarm about what this shortage 
may mean for both our national security and 
our prosperity. 

There would be great novelty, however, if 
general agreement were attained on such im- 
portant matters as the size of the shortage, the 
extent of the damage it threatens to inflict, and 
the best ways to eliminate it. The purpose of 
these editorials is not to provide this novelty, 
but to ventilate some of the key aspects of the 
shortage of scientists and engineers. 

This first editorial in the series is designed to 
throw light on the over-all dimensions of the 
shortage. Others to follow will be addressed 
to such questions as: 
© How serious is the threat to our economic 
well-being and to our national security’ 

@ What needs to be done to prevent the short- 
age from becoming critical? 


Rise Has Been Rapid 


The problem is not that we have been pro- 
ducing a smai] number of engineers and scien- 
tists. Indeed, the number has risen sharply. We 
now have a working force of more than 600,000 
engineers, over twice as many as the 286,000 
there were in 1940. And we have about 250,000 
scientists (chemists, physicists, biologists, geol- 


ogists, mathematicians, etc.), compared to only 
92,000 in 1940. About one in 148 persons in 
the labor force of 1940 was a scientist or engi- 
neer; today the ratio is about one in every 80. 

In research and development work, where 
highly creative scientific minds are required, 
there has been fully as rapid a rise in employ- 
ment of scientists and engineers. Fewer than 
90,000 were employed in research and develop- 
ment fifteen years ago; the total now exceeds 
200,000. 


— But Not Rapid Enough 


Despite this rapid increase in the num- 
ber of scientists and engineers — at a rate 
much faster than the increase in the labor 
force as a whole — the needs of industry, 
government and education for technically 
trained people have risen even more 
sharply. 

The principal reason for this mounting de- 
mand is the prodigious growth of research in 
the last 15 years. From a total of only about 
$900 million spent on all types of research in 
1941, the annual expenditure rose to over $5 
billion by 1953 (the latest estimate available). 
Over two-thirds of the research is done by pri- 
vate industry, mostly to develop new and better 
products and to find new and better methods of 
production. Most of the rest is performed by 
the government, largely to develop improved 
and inevitably more complex scientific weapons. 











Une aircraft company has found from its own 
experience that it required 17,000 engineering 
manhours to develop a typical fighter plane in 
1940. The requirement is now about 1.4 million 
engineering manhours. Development of the typi- 
cal fighter plane of 190 will require well over 
2 million engineering manhours. 

In this dramatic example, the need for engi- 
neering services for a basic piece of military 
equipment soared 80 times in 15 years. It is an 
indication of why the demand for more and 
more technically trained men and women has 
outstripped even the imposing increase in scien- 
tific and engineering manpower of the last dec- 
ade and a half. 


Size of the Gap 


Exactly how great the gap is between the 
available supply of scientists and engineers and 
the number required, it is impossible to say. In 
some instances technical talent undoubtedly 
could be better used than it is now. And part of 
the shortage might “disappear” if higher sal- 
aries had to be paid. (These questions will be 
discussed in later editorials.) But informed es- 
timates of the approximate size of the gap can 
be given. 
® According to the best available information, 
from estimates by the Engineers’ Joint Council 
and the U. S. Bureau of Labor Statistics, the 
minimum need for engineers from gradu- 
ating classes is 40,000 each year for the 
next ten years. Last year we graduated only 
23,000 engineers, just about enough to cover 
replacement needs without allowing for any 
expansion of the number of active engineers. 
Projections made by the U. S. Office of Educa- 
tion indicate that we shall probably not have a 
class of 40,000—the current annual requirement 
—until 1963. 
® According to Dr. Howard Meyerhoff, execu- 
tive director of the Scientific Manpower Com- 
mission, there is now a shortage of about 
20,000 scientists. Last year the number of 
doctoral degrees in the natural sciences, almost 
a prerequisite for research work, was only 
5,000. Dr. Meyerhoff estimates that the short- 
age of scientists will rise another 30,000 by 
1960. 





More Needed As Teachers 


Not all of the graduates with scientific and 
engineering training, furthermore, will work as 
scientists and engineers—that is, by performing 
research and giving it practical application. 
Such training is now necessary in many sales 
and management positions. And more of our 
technically trained men and women must re- 
main in educational institutions as teachers if 
the quality of engineering and scientific educa- 
tion is to be maintained. A survey in 1954-55 
by the Nationa] Education Association showed 
that, out of 277 universities, state colleges and 
large private colleges, nearly one-third already 
had unfilled vacancies in engineering and three- 
fourths had vacancies in physical sciences. 

The dimensions of the shortage of scientists 
and engineers can be summarized as follows: 
Despite a substantial rise in the trained 
manpower available, the needs of industry, 
the government and education have risen 
still faster. The best information indicates 
that, on the basis of current and antici- 
pated needs, our recent yearly rates of 
production of slightly over 20,000 engi- 
neers and about 5,000 PhD’s in natural 
sciences could be doubled without closing 
the gap entirely. 

The disturbing implications of this shortage 
for our national security and our prosperity 
and some practical suggestions for eliminating 
it will be the subjects of subsequent editorials 
in this series. 





T his is one of a series of editorvals prepared by 
the McGraw-Hill Department of Economics to 
help increase public knowledge and under- 
standing of wnportant nationwide develop- 
ments of particular concern to the business 
and professional community served by our 
industrial and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


PRESIDENT 
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the NEW 


SOLFRUNT' 


(SOLID FRONT CONSTRUCTION) 


HOW TO 
UN-MUDDY 
THE WATERS 











MUDDY RIVER WATER IN 
ume ANTHRACITE | , CARBON | “ 
SOFTENER FULTER FILTER SOFTENER 


CATION , ANION , MIXED-BED 
EXCHANGER EXCHANGER AsRATOR DEJONIZER 

















the gauge with 
BUILT-IN SAFETY! 


There’s safety with the new USG Solfrunt Gauge . . . behind 
the face is a solid metal wall! In the event of a Bourdon tube 
yupture, pressure is released throvigh the large rubber blowout 
back. The case is of aluminum. 

1 Like USG’s Supergauge . . . with proper application . . . the 


¥olfrunt is built to last a lifetime. 


ARC-LOC MOVEMENT— Rugged beyond compare . . . broad 
enerated gear faces, deep stainless steel bushings. Calibration 
qdjustments from rear by merely removing blowout back. 


#EGMENT — Stainless steel, with nylon-faced gear section. 
Jylon-to-meta! bond stabilizes the nylon against expansion 
nd contraction .*.. maintains accurate pitch diameter . 

%ssures proper mesh with stainless steel pinion under severe 
2mperature arid moisture conditions. 


GEND ON DIAL—gives complete description of socket, Bour- 
on tube, and movement material for ready identification. 


pICROMETER ADJUSTABLE SELF-LOCKING POINTER — permits 
urate repositioning of pointer. 
Solfrunt Gauges available in 414’, 6’’ and 814” sizes. For 
»mplete information on case styles, materials of construction 
#ad connections, write for Publication 1819. 


é 


& Ss, 


WATER OF “FANTASTIC PURITY" 


This block diagram shows a typical arrange- 
ment for a power company steam plant that 
must draw its boiler feed water from a nearby 
muddy river. The Lime Softener takes out 
suspended solids, turbidity, alkalinity, and 
organic matter; the Anthracite Filter removes 
any remaining turbidity; the Carbon Filter 
removes the chiorine; the Softener provides 
process water; the Cation and Anion Ex- 
changers remove the dissolved solids such as 
carbonates, sulfates, and chlorides; the Aerator 
takes out most of the CO:, and the Mixed-Bed 
De-lonizer eliminates the remaining 4 or 5 
ppm of solids, silica, and 5 ppm of CO, — to 
produce water of ‘fantastic purity.” 


ILLCO-WAY PIONEERS IN 





PRACTICAL EXPERIENCE 


Illinois Water Treatment Company designs 
and builds complete, practical, workable systems 
such as that shown above — to operate eco- 
nomically ona cost-reducing basis. This work 
is based on a wealth of practical knowledge 
gained through constant experience in the 
specialized field of ion-exchange, starting 
from the time that the first workable resins 
became available. 

Remember ILLCO-W AY—/foremost in the field 

of tonNX change. 


ILLINOIS WATER TREATMENT CO. 


840 CEDAR ST. 
ROCKFORD, 
{LLINOIS 


NEW YORK OFFICE: 141 E. 44H ST., NEW YORK 17, N.Y. 
CANADIAN DIST: PUMPS & SOFTENERS, LTD. LONDON, ONT. 
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UNITED STATES GAUGE 
4 WW is ia Division of American Machine and Metals, Inc. 


Home of the SUPERGAUGE Sellersville, Pa. 





ange who specifies, buys and uses welding fittings and flanges 
has a mighty good reason for insisting on TUBE-TURN* products. 
They simplify his work! Being the world’s most complete line, they 
simplify piping design. All available from one nearby source, they simplify 
purchasing. Of unsurpassed uniformity, they simplify installation. 

These cost-cutting advantages are yours at no extra cost when you 
specify TuBE-TuRN Welding Fittings and Flanges and buy from your 
nearby Tube Turns’ Distributor. You get more for your dollar with 
this leading brand! 


The Leading Manufacturer of Welding Fittings and Flanges 


TURNS ‘i: 
KENTUCKY 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


DISTRICT OFFICES: New York * Philadelphia * Pittsburgh * Cleveland * Detroit * Chicago 
Kansas City * Denver * Los Angeles * San Francisco * Seattle * Atlanta 
Tulsa * Houston * Dallas * Midland, Texas 


*“TUBE-TURN” and “tt” Reg. U.S. Pat. Off. 


aren iitilchattntiiaeeabssteeme 


SIMPLIFIES DESIGN 


SIMPLIFIES BUYING 


SIMPLIFIES INSTALLATION 











, 
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How TUBE-TURN Welding Fittings and Flanges 


SIMPLIFY YOUR WORK 


ENGINEERING 


wk 


PURCHASING 


INSTALLATION 


RN 


TUBE TURNS, Dept. H-3 
224 East Broadway, Louisville 1, Kentucky 


Please send free copy of Pipe, Fitting and Flange Materials. 


Company Name 

Company Address 

S| SER eT TT OED oT State 
Your Name 


Position 








CARBON 
STEELS 


STAINLESS 
STEELS 
ALLOY 
STEELS 


WROUGHT 
IRON 


ALUMINUM 
COPPER 
BRASS 


NICKEL AND 
ALLOYS 


Available from your nearby TUBE TURNS’ distributor 


DISTRICT OFFICES: 


New York Los Angeles 
Philadelphia San Francisco 
Pittsburgh Seattle 
Cleveland Atlanta 
Detroit Tulsa 

Chicago Houston 
Kansas City Dallas 

Denver Midland, Texas 


*“TUBE-TURN” and “tt” 
Reg. U.S. Pat. Off. 


TUBE TURNS 


LOUISVILLE 1, KENTUCKY 
& DIVISION OF NATIONAL CYLINDER GAS COMPANY 








An invitation to 


engineers who can 


qualify for large, 


liquid propellant 
Rocket Engine development 


Chemical Engineers: 


PRELIMINARY DESIGN. Opportunity to conceive, analyze, 
and evaluate high!y advanced concepts in large, liquid- 
propellant rocket engines, advanced propellants, feed 
systems, principal components and parameters. Ad- 
vanced military proposals. Market studies. Operations 
Research and long-range programming. Advanced de- 
grees preferred. 


SYSTEMS ANALYSIS. Unusual challenges for the analyti- 
cal or theoretical engineer in the analysis of complete 
engine systems. Heavy emphasis on advanced Systems 
Engineering concepts, particularly in thermodynamics, 
gas dynamics, heat transfer and fluid flow, some phases 
of which are yet unknown in general industry. Predic- 
tion of engine performance, by means of advanced 
mathematical concepts, under extreme environmental 
operating conditions. f 


COMBUSTION DEVICES. Important professionai -geowth 
opportunities for engineers heavy on thermodynamic 
and heat transfer background, as it may pertain to 
high temperature, high stress components such as 


thrust chambers, gas generators, injectors, and heat 
exchangers. Unusual challenges available in work on 
high-rate heat transfer, pyrotechnics, spark-initiated 
and hypergolic ignition, combustion mechanics, drop- 
let formation and flame propagation. 


ENGINE DEVELOPMENT. Opportunities for research engi- 
neers at the focal point of intensive activity associated 
with engine testing and data evaluation. Involves the 
design of experiments, specification of test methods 
and procedures, including instrumentation, as well as 
the processing and evaluation of data. Problems and 
studies encountered fall into all branches of engineer- 
ing, and the ability to comprehend highly complex 
systems, engines and engine programs is of paramount 
importance. 


RESEARCH. Rocketdyne Research, a section of the Engi- 
neering department, has several staff openings for 
scientists and engineers with advanced abilities. Fun- 
damental studies are being made in thermodynamics, 
fluid mechanics, combustion kinetics, fast-transient 
measurement techniques, propellant chemistry and 
many other fields. 


For detailed information, please fill out and mail the coupon below. 
There is no obligation, and all replies are strictly confidential. 








ROCKETDYNE 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 


BUILDERS OF POWER FOR OUTER SPACE 
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Mr. A. W. Jamieson 
Engineering Personnel Dept. 596-CE 
ROCKETDYNE, 6633 Canoga Avenue, Canoga Park, California 


Dear Mr. Jamieson: 
Please tell me more about a career at ROCKETDYNE. 


My name is 





Home Address 





| have a__.__+-____degree from 





And__._#__#_+_+_____years actual engineering experience 
lam 
| am not enclosing a resume 
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CUTTING ee “yo 
OILS ; LP 


PAINT // 7) | 


New uses are popping up everyday for this 
refugee from the skimmings of kraft mill 
black liquor. Tall Oil is fast becoming the 
antidote to a lot of supply shortage head- 
aches and cost problems. 

That Tall Oil is extracted from black liquor 
skimmings with the aid of sulphuric acid is 
perhaps not as interesting as the fact the 





ei, by COMPOUND 
SOAP | 

process is carried on at subzero (centi- 
grade) temperatures with highly concentra- 
ted acid. Most applications of sulphuric are 
at room temperature or higher. 

Here is a relatively new product, certainly 
a ‘headline’ product and it requires a de- 


rivative of Sulphur in the reactions that 
make it! 


Texas Gulf Sulphur Co. 








75 East 45th Street, New York 17, N.Y. 


Sulphur Producing Units 


© Newgulf, Texas 
© Moss Bluff, Texas 
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® Spindietor, Texas 
® Worland, Wyoming 
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CHEMICALS for PULPWOOD 





Salt Cake and Lime | 
Move to Storage Sealed in 


by S-A “Redlow. 


Moving chemicals to storage at the Minnesota and Ontario 
Paper Company was a requirement simply and efficiently met 


senor 





with two STEPHENS-ADAMSON REDLER conveyor units. e 
The Mando” miil, located at International Falls, Minn., turns : 


out specialty paper and wood fibre board products. 

In the process of cooking wood pulp, salt cake and lime are 
used as reactivating agents. They are removed from box cars 
and carried aloft to storage by 45° inclined REDLER units. These 
chemicals are completely enclosed and protected along the full 
course of travel by dust tight, weather proof steel casings. 

S-A REDLER conveyor-elevators are ideal for mass move- 
ment of any flaky, granular, pulverized, or small lump material. 
They are easy to assemble, economical to operate and can 
move large tonnages in very confined areas. Numerous de- 
signs and arrangements are possible. 


STEPHENS-ADAMSON 





ENGINEERING STANDARD 
DIVISION PRODUCTS 
DIVISION 


Designers and manu- 
facturers of all types of 
bulk materials canvey- 
ing systems. 


A complete line of con- 
veyor accessories—cen- 
trifugal loaders—car 
pullers—bin level con- 
trols, etc. 


DESIGNERS AND MANUFACTURERS OF CONVEYOR SYSTEMS 
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3 Ridgeway Ave., Aurora, Ill.—Los Angeles, Calif.—Selleville, Ontario. 
















View shows how chemical is conveyed to discharge 
point by first REDLER, picked up by second con- 
veyor and carried to storage. Both units have a 
15-ton per hour capacity on lime and 23 tons per 
hour on salt cake. 


REDLERS convey 
readily on any 
plane. Side walls 
hold column of 
material around 
conveying flights 
and material 
moves forward in 
a solid column, 














MFG. CO. 


STEPHENS-ADAMSON engineers have 
successfully designed many chemical 
handling systems. Why not have an S-A 
expert analyze your present method of 
moving bulk material? He is always ready 
to offer competent advice and his findings 
might save you many dollars. 


SEALMASTER 
DIVISION 
A full line of industrial 
bali bearing units avail- 
able in both standard 
and special housings. Visit Our Booth #316 
M.H.1. Exposition June 5 - 8 


FOR OVER FIFTY YEARS 
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NCO CORROSION!...NO MAINTENANCE! 
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ise ™ "6200 unplasticized PVC (type I) 


DUCT SYSTEM 


Steel duct work failed to last beyond one 
year under the severe corrosion conditions 
in the chrome and nickel plating depart- 
ments of one of Connecticut's largest manu- 
facturing plants." The system was then 
replaced with BOLTARON 6200 unplas- 
ticized PVC. Now, thanks to BOLTARON, 
the duct system provides maintenance-free, 
corrosion-free service with a life expectancy 
well in excess of materials previously used. 


Corrosion and system maintenance no 
longer a problem. BOLTARON 6200 un- 
plasticized PVC is the finest Type I PVC 
obtainable. It has outstanding resistance to 
corrosive gases and liquids, alkalies and 
acids. It’s abrasion-resistant too. BOLTA- 
RON 7200 high-impact PVC is available 
when application conditions permit the use 
of a Type II PVC. Whatever your needs — 
an exhaust system, acid piping or machined 


parts, BOLTARON meets your needs. 








*Name on request BOLTARON 6200 fabrication installed by the New England Rack Compony, Hamd Conn., f 
for BOLTARON 6200 and 7200. 


The only integrated source for Unplasticized PVC Materials 


To insure a uniformly effective system throughout, H. N. Hartwell also stocks a 
complete line of BOLTARON 6200 and 7200 PVC pipe, valves, conventional 
fittings and can custom fabricate additional components to meet your specifications. 





FITTINGS i a VALVES 
Conventional! fittings, shrink A complete line of PVC pipe A complete line of PVC valves 
fittings* and roll-thread fit- from %” to 6” in schedules in %” through 2” sizes. 
tings in full variety of sizes. 40 and 80. 


FREE! Write for ‘‘Bulletin 4B'' for further information on BOLTARON 6200 and 7200. 


TEI. We LEARY bib SON, UNC, 


® Patents applied for Industrial Plastics Division, Park Square Bidg., Box 106, Boston 16, Massachusetts 
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. West End doubles capacity 
of sodium sulfate pliant 


Acceptance of West End Sodium Sulfate has spread so rapidly that we are enlarging 
our plant to produce over 100,000 tons a year. Even at this rate we are tapping less than 
50% of our natural raw material supply. This output and reserve provides industry with a 


dependable source of highest quality sodium sulfate to serve its growing needs. Samples, 


prices and freight schedules will be submitted gladly on request. Please include specifications. 





West End Chemical Company 
SODA ASH « BORAX + SODIUM SULFATE + SALT CAKE + HYDRATED LIME 
EXECUTIVE OFFICES, 1956 WEBSTER, OAKLAND 12, CALIFORNIA+ PLANT, WESTEND, CALIFORNIA 
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Around-the-clock operation of 
this Stokes flaker produces 35 tons 
daily of an organic resin. Total en- 
closing of 2% ft. by 6 ft. unit elimi- 
nates dust and fume hazard. 


ROR ag sc RRR 


Uranium slurry is processed at a rate of 250 pounds 
of dried material per hour... with this Stokes 
totally enclosed, 24’’ by 24’’, single drum dryer. 


600 pounds per hour of a petroleum-base wax 
with a melting point of 180F is flaked on this 24’ 
by 24’’ Stokes machine. 





ee drum dryers and flakers are engi- 
neered to be as modern as the new 
products that you'll process with them. 
They are precision machines, designed by 
specialists in chemical processing equip- 
ment. Standard features built into them, 
usually considered “‘special’’ in this type 
of equipment, make them exceptionally 
economical to operate . . . high in produc- 
tion efficiency, low in maintenance. 
Count on Stokes for these design 
“extras” — 

Rigid doctor blade arrangement. 


End scrapers— provided as standard 
equipment. 


Anti-friction roller bearings. 


Lateral roll adjustment—to assure edge 
alignment. 


that assure economy 


Stokes drum dryers and flakers 


Totally enclosed end frames—to protect 
bearings and power drive. 


Six-point, edge pressured end board adjust- 
ment—to prevent plate deflection and 
leakage. 


Amply powered, compact variable speed 
drive—to provide high torque. 


Stable, balanced drums—to hold tolerance 
and shape at high or low steam pressures. 


For information and specifications, write 
to Stokes today . . . or contact your nearest 
Stokes office. Call on the Stokes Advisory 
Service, too, for valuable help, not only in 
applying drum dryers and flakers, but also 
in correlating the operation of this equip- 
ment with other processes in your plant. 





Laboratory to investigate. 





Bring your production problems to the Stokes Laboratory 


For many years, Stokes has maintained a complete laboratory service for its customers. 
Fully equipped with both pilot and production-size equipment, this laboratory can 
help you to apply to your own problems the knowledge gained during more than 
half a century of experience. From it come recommendations for processing tech- 
niques, most effective size and type of equipment, special designs or modifications 
. .. to assure that you realize the full potential of the Stokes equipment that you use. 
Call your local Stokes office for a discussion of the problems you'd like the Stokes 








Process Equipment Division 
F, J. STOKES CORPORATION 
5512 Tabor Road, Philadelphia 20, Pa. 


STOKES 





A great new advancement in heat exchangers... 


why IT’S BETTER! 


The Hoto-F irre principle provides 
many important advantages in modern 
processing operations... 

Vid Mae aullsisdss sy 
2 6 
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ITS LARGE HEAT-TRANSFER SURFACE re- 
quires far less space—as little as 1/5th the 
space required by other heat-exchange 
equipment. Further, flights can be ‘stacked’ 
as high os desired to save floor space, 
simplify installation! 


% 
THE holo-fl ite PROCESSOR 


Cio 2 2:O-W . Ft re } 
ITS SLOW ROTATION IS SO GENTLE that 


granular and powdered solids are handled 
with no dusting—little or no particle abra- 
sion. Result—no dust recovery problems . 
simple, inexpensive installation. 


A simpler, more compact way to cool 
slurries, solids or pastes—in continuous flow! 


Do you have processes where slurries, solids, pulps or are 
pastes must be cooled or cooked? Do you know you can now handle < 


such processes—in continuous flow—in as little as 1/Sth the space 


required by other types of heat exchangers—and with many other 
IT 1S ADAPTABLE to a wide range of appli- 


important advantages? cations—handles solids, pulps, postes and 
slurries with equal ease. Heat transfer agent 


. 
can be refrigerant, water or other fluids to 


The newly-developed HOLO-FLITE Processor is the answer! provide a wide range of temperatures. 


Cooled products can be packed directly from 
what wis: 


HOLO-FLITE discharge, saving time, space 
and additional handling. 
Basically the HoLo-F irre consists of two or more 
flights of hollow-bladed screw conveyors. The product to 
be processed moves in a trough around the conveyor 
screws. The heat-transfer fluid circulates through the 


hollow blades and shafts of the conveyor. The product 
is constantly rotated into, around, under and over the 
blades and shafts through which the heat-transfer fluid 


IT CAN BE DESIGNED to handle virtually 
any capocity by varying the diameter and 
length of the flights, and the number of 


is circulating, assuring quick, uniform heat pas- pagan 


sage between the two mediums—as the product 
is continuously moved along in a bulk-flow with- 
out interruptions! WESTERN 


ings and how this new advancement can Cc @) RPOR ATl @) N 


a Peg Be ree Tee Fe “. & ; Sosenvene Ane MANDTACTORERS or Sreraon cee 
neered CoTrre.t Precipitators and Mutti- J : 
: GELES 15, CALIFORNIA 
NE Collectors— Main Offices: 1013 WEST NINTH STREET, LOS AN 5 
ple ee ees CHRYSLER BLDG., NEW YORK 17 * 1 N. La SALLE ST. BLDG., CHICAGO 2 


plete dependability. describ- 
1429 PEACHTREE ST. N.E., ATLANTA 5 « HOBART BLDG., SAN FRANCISCO 4 


Get the complete story on Hovo-F.ite sav- 


New 8 bulletin 
ing HOLO-FLITE features and 


oe on can ag A egy PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 


on 
“Beg. TM. or phone for your free copy! 
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Kinney’s new | KIMES- -230 | is the answer! 


The latest addition to Kinney’s Mechanical Booster * Oil Capacity SERNA RT RT! 
Vacuum Pump family, the Model KMB-230, is a smaller © Cooling... ecnnnnnnnnnnnennninnnennnn _... Water 
version of the popular Model KMB-1200 ef and MG «NRE TE cae cae rater Mechanical 
vides the chemical industry with a pump ideally suited . Cicitt Olemseter Mee att % and % 
for distillation, dehydration, deaeration, and other pro- ; vs 
duction applications. The KMB-230 ... backed bya °* Inlet Connection... nnn 4” Flanged 
Model KC-18 for roughing out purposes . . . swiftly, ° Outlet Connection ...................... oon Ye" Screwed 
accurately, and consistently creates and maintains the * New Weight, Complete... 1010 pounds 
desired vacuums . . . with the same application versa- 
tility, thorough dependability, and low maintenance Request complete data or contact one of our com- 
requirements characteristic of the entire Kinney line. petently staffed district offices for a speedy solution to 
Check these specification data! your particular vacuum problem. District offices are 
* Ultimate Pressure (McLeod Gauge) .......... 0.1 Micron hocerted in -Demware,. Chartesion, W ba Charter, 
«tease inibeneadaies o30 crea Chicago, (La Grange), Cleveland, Detroit, Houston, 

_ ——— Los Angeles, New Orleans, New York, Philadelphia, 
Pittsburgh, San Francisco, St. Louis — The International 
Sales Office, 90 West St., N. Y. 6. Call or write us today! 


KEN NEY acc. oivision 

THE NEW YORK AIR BRAKE COMPANY (f) Name 
355) WASHINGTON STREET * BOSTON 30+ MASS. 

INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N.Y. Company 


© PLEASE SEND BULLETIN V54 describing the complete 
line of Kinney Vacuum Pumps. Street 
© Our vacuum problem involv 
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$14,000 in “tools” 
for each employee 


.eehow much for his education? 


Today, business invests an average of $14,000 in each 
employee's job. The question for businessmen is: 

Are we training enough people who can hold down 

these jobs? Schools are the answer. And it's 

simple self interest to help community groups get the 
teachers and equipment schools need. Shortage right now: 
200,000 classrooms, 165,000 teachers! 


p---------------- 


| Want to find out how to help in your community? | 
Get specific information by writing: 
| Better Schools, 9 East 40th Street, New York, N. Y. | 
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for TOUGH 
fluid and gas 


handling jobs 


ATLANTIC 


FLEXIBLE METAL HOSE 


Conveying nitric acid for use in batch nitrations is quick death for ordinary Our engineers have developed flexible metal hose for a 
flexible metal hose. Sulphuric acid and plating solutions are other notorious number of classified nuclear applications. Though these 
killers. When temperature and pressure extremes and adverse handling condi- types cannot be released at present, the experience gained 
tions are also involved, hose replacement is frequent and expensive. is available fos any unusual problems you may have. 


Write for Chemical and Pvocess Industries Bulletin 20D. 
Thot’s why—for tough jobs—it’s good economy to specify Atlantic flexible : 3 
metal process hose. Manufactured to survive the most destructive use, it is See cur Cotelogs Pace abghbarsbntod 
unequalled for leak-proof qualities, flexibility, durability, strength and lightness. end Pres ortae a wr 
It performs long after ordinary hose is scrapped and returns real savings in 
your material and labor dollar. 


Whatever your application — conveying, controlling movement and vibration, 
correcting misalignments, compensating for expansion and contraction — there 
Is an Atlanfic flexible metal hose that is best for it. 


Available in Seamless or Interlocking construction: Steel, stainless steel, monel, ATLANTIC METAL HOSE CO., ING. 
bronze. ¥o"—36" |.D. inclusive with appropriate fittings. 329 Dyckman St., New York 34, N. Y. 
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Cross section of Goulds Fig. 3715 chemical 
pump shows important design features. (Right) 
Pump in use at Lever Brothers plant at Cam- 
bridge, Mass. 


How Lever Brothers pumps caustic soda 
up to 350° F. safely and economically 


Corrosive acids and harsh alkalies like 
Ls 
ol ; 

Lever Brothers handles tons of hot 
caustic every day, making such well- 
known soapsas Lux, Lifebuoy, and Rinso. 

To get the hot caustic from tank cars to 
storage, and to move it from tank to tank 
within the plant, Lever Brothers relies 
on the Goulds Fig. 3715 chemical pump. 

Designed especially for handling hot, 
corrosive and abrasive liquids, this cen- 
trifugal pump has a number of features 
that give you safer, longer, more depend- 
able performances: 


Metals to fit the task. Because different 
metals are more resistant to corrosion 


Caustic soda going into these famous Lever 
Brothers products is handled safely, depend 
ably by Goulds Fig. 3715 chemical pumps. 





Goulds chemical pump handles hot fatty acids 
in an oil processing plant. Water-cooling and 
quench gland protect pump from hot acids and 


by different chemicals, the Fig. 3715 
pump is stocked in type 316 stainless 
steel, Gould-A-Loy 20 (equivalent to 
AC1 CN 7M CU), all bronze, bronze- 
fitted, all iron, and iron or bronze with 
stainless steel trim. Still other metals can 
be supplied on order. 

Cooling for hot liquids. The pump has a 
water-cooled support head (1), a quench- 
ing gland (2), and a water-cooled stuff- 
ing box (3). Pump can be changed 
from stuffing box to single or double 
mechanical seal construction on the job. 
Easy to clean and inspect. You can 
clean and inspect the pump or replace 
its impeller without disturbing pipe con- 
nections. Axial clearance between impel- 


olkalies. 


ler vanes and casing can be adjusted 
externally. Completely sealed bearings 
keep out dirt and moisture, are grease 
lubricated. 


No leakage. Stuffing box is on suction 
side of impeller, gets suction pressure 
only, holds leakage at a minimum. 

There are 9 sizes of the Fig. 3715 
pump providing capacities up to 720 
GPM, heads to 200 feet. 

For more information on sizes, includ- 
ing specifications and performance 
curves, write for Bulletin 725.4. 

If you would like to see the pump’s 
features in your own office, we can 
arrange to show you a_ small-scale 
aluminum model. 


Goulds chemical pumps circulate hot size in 
textile plant. Pumps were especially designed 
to handle hot, corrosive and abrasive liquids. 


Nae 


Sales Offices: Atlanta - Boston + Chicago » Houston 
New York + Philadelphia + Pittsburgh - Tulsa 
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You Aahed For This! 


ELECTROPHOTOGRAPHIC 
RECORDING 
OSCILLOGRAPH 


ONLY THE REVOLUTIONARY CENTURY ELECTROGRAPH OFFERS THESE FEATURES 


@ Permanent instantaneous oscillograms 

@ Eliminates need for messy liquid chemicals 
@ No darkroom required 

@ Automatic continuous dry processing 

@ View oscillogram while recording 


Century's engineers are the first to accomplish the 
iong dreamed-for wedding of photographic re- 
cording and completely automatic dry processing 
to eliminate the need for costly darkroom facilities 
and liquid developing, rinsing and fixing. 

The greatest advancement in the technique of mul- 
ti-channel oscillograph recording in over 20 years, 
the CENTURY ELECTROGRAPH is essentially a 
direct-writing recording oscillograph utilizing the 


Utilizes sensitive light-beam galvanometers 
Up to 24 traces on eight inch paper 

Traces can overlap 

Precision timing lines 

Low power consumption 


RADICALLY new technique of Electrophotography 
combined with light-beam galvanometers. 


NOW investigate CENTURY ELECTROGRAPH—the 
most modern approach to simplified oscillographic 
recording — when planning your instrumentation 
program whether for research, engineering, test, 
quality control, process control, or any other 
analog recording requirement. 


COSTS NO MORE THAN OLD-FASHIONED METHODS 





GA Century Electronics & Instruments, Inc. 


ais: 1333 NO. UTICA, TULSA, OKAHOMA 


For further information, call on our nearest representative: 
EXPORT OFFICE: 149 BROADWAY, NEW YORK CITY —TEL.: BARCLAY 7-0562 
N.Y.-NEW ENGLAND AREA MIDWEST AREA TEXAS-N. M. AREA ARIZONA AREA 
6 363 W. FIRST ST. 3686 BAKER PL. 
DAYTON 2, OHIO LLAS, T TUCSON, ARIZONA 
TEL.: FULTON 9292 TEL.: EMERSON 6716 TEL.: 73-1501 


$O. CALIF. AREA NO. CALIFORNIA 
40 SO. LOS ROBLES 2015 EL CAMINO REAL 
PASADENA 1, CAL. REDWOOD CITY 
TEL.: RYAN 1-9663 TEL.: EMERSON 6-6214 


PHILA.-WASH. AREA 
4447 N. BODINE ST. 
PHILADELPHIA 40, PA. 
TEL.: MICHIGAN 4-1822 











emt” 


OW ARE YOUR COMMUNICATIONS ? 


Do the booklets, pamphlets, and manuals you use really work for you? 
Are these vital publications, that tell the story of your products and your 
company, as effective, readable, well designed and illustrated as they can 
be? Today more than ever, your entire operation is judged by each annual 
report, employee manual, and public relations piece that you produce. 
Have you examined your communications lately? If you have any doubt 
as to the impact of your instructional and promotional literature, 
remember .. . 


COMMUNICATION 15 OUR BUSINESS 


For a good many decades McGraw-Hill has stood for complete coverage 
in the business literature field. Now the McGraw-Hill TecHNicAL WRITING 
Service offers a new approach to your publication problems — an inte- 
grated writing, editing, illustrating, and printing service for the custom ° 
production of: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS, 
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 
PROCEDURAL GuIpEs and other collateral literature. More than 150 editorial 
and graphic experts are at your disposal, ready to prepare high-quality 
material to your own or government specifications. Save time, save money 
«.. and make your communications work! Let our staff be your staff for 
technical and business publications. 


MeGraw-Hill Book Co. TECHNICAL WRITING SERVICE 


Write or phone Technical Writing Service, McGraw-Hill Book Co., Inc. 
$30 West 42nd Street, New York 36, N. Y. e LOngacre 4-3000 


‘This service is available through ad agencies} 
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NEW | Improved 
éstinghouse Axial Flow Fans 


for Industrial air, fume, vapor handling jobs! 









bearing Wbrication ee unie 
Adjustable i \ ees — 









Streamlined 
belt guards 
AIR 
Removable drive 
FLOW — 


Polyfoil eae 
wheel blading Safety shaft design 
Aerodynamic 

Seven biade guide vanes 

cast aluminum 

alloy wheel 

CUTAWAY VIEW OF WESTINGHOUSE AXIFLO® VANEAXIAL FAN FOR GENERAL APPLICATION. 

COMPLETE NEW LINE : 


With: volumes from 1,700 to 100,000 CFM—static pressures up to 
3144"—14 sizes, Vaneaxial or Tube Axial, direct-connected or V-belt 
driven, with wheel diameters from 15" to 72". 


@ Space Saving . . . compact Axial Flow design permits installation 
directly into duct work. 


@ Improved performance . . . non-overloading horsepower feature 
permits use of smaller motors. 


@ Least maintenance . . . rugged practical construction insures con- 
tinuous trouble-free operation. 


For complete application service, call your nearest Sturtevant Sales : 
Engineer, or write Westinghouse Electric Corporation, Sturtevant Spray booth Vaneaxial Fan specially designed to pro- 
Division, Dept. 13 Hyde Park, Boston 36, Mass. vide easy access required for paint spray exhaust! 


WATCH WESTINGHOUSE! 
WHERE BIG THINGS ARE HAPPENING FOR YOU ~ 
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‘One handwheel fits 40°different valves 


Only Walworth Bronze Valves give you 


fits these this degree of interchangeability 
Walworth Bronze Valves: 


*Walworth Handwheel No. 16 


With standardized Walworth Bronze Valve parts you maintain the 
No. 32, 40, 47, 48, 205, 206, greatest number of valves with the smallest inventory of basic parts. 
225P, 227P, 260, 261, 260P, 261P : Handwheeis are just one example. Fourteen different sizes of hand- 
wheels are all you need for fifty lines of gate, globe, and angle valves, 
No. 29, 30, 36, 37, 91, 0X91, 92, involving 420 individual valves. 
road gay eae The Walworth system of interchangeability of parts for Bronze 
Valves is unsurpassed by any manufacturer in the field. In addition 
to Bronze Valves, Walworth produces valves and pipe fittings of iron, 
steel, special alloys, and rigid polyvinyl chloride (PVC). 
Learn more about Walworth interchangeability. Contact your local 
1%” No. 2, 3, 4, 11, 12, 14, 24 Walworth Distributor or nearby Walworth Sales Office. Ask for 
literature. 


WALWORTH 


60 East 42nd Street, New York 17, New York 


1%” No. 58, 59 


SUBSIDIARIES: GUD auoy steet propucts Co. Cai#¥guus CONOFLOW CORPORATION © M&H VALVE & FITTINGS CO. 
SOUTHWEST FABRICATING & WELDING CO., INC. WALWORTH COMPANY OF CANADA, LTD. 
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WHERE TO BUY 


Featuring additional Equipment Materials, Supplies and Service for the Process Industries 














FEED 
MATERIAL 
BY 
WEIGHT 


2 
MERRICK FEEDOWEIGHT 


MERRICK SCALE MFG. CO. 
171 SUMMER ST:, PASSAIC, N. J 














Make it a 


HABIT 
to check this 


EACH ISSUE 


THIS WHERE TO BUY SECTION 
supplements other advertising in this 
issue with these additional announce- 
ments of products services 
to efficient and economical operation in 
the procezs industries. 

CHEMICAL ENGINEERING 








RUBBER 
LININGS 
THAT 
RESIST 
CORROSION 


Acme Fisher corrosion-preventing rubber 
lining and covering can be applied to 
almost anything. You can depend on get- 
ting the correct formulation to provide the 
highest degree of protection and at the 
correct price. 

Write for price list on rubber lined pipe 
and fittings. For special jobs write, wire or 
call for quotation. 


Acme Fisher Division 


Broadway Rubber Corporation 
Louisville, Ky. 





















TANKOMETER rau 


conmeers 20er Onna any Cutan 2 awa 








SEND 
‘ULE S 
eas 


INSTRUMENT CO. 


401 GETTY AVENUE, PATERSON, N. J. 











THE RIGHT 
LOCATION 


for your operation 









NORTH 
CAROLINA 







SOUTH 
CAROLINA 





OVER 
350 


COMMUNITIES TO CHOOSE FROM 


( Address S. P. Vecker, Vice President 
Area Development Dept 


Carolina Power & Light Co. 
RALEIGH / NORTH CAROLINA 











EMPLOYMENT OPPORTUNITIES 


CONTINUED ON PAGES 472-476 

















ENGINEERS 
SCIENTISTS 


800 Client Companies 
Many Fee-Paid Opportunities in 
New York, New Jersey, Connecticut 











SUBURBAN 


EMPLOYMENT AGENCY, INC. ¢ fag 
102 Main St., White Plains 8-4800 * 
eceeeeeeooooooe 
Offices 

Stamford, Conn. and N. Y. C. 


CHEMICAL ENGINEERS 


An active, confidential servicel 
Interview at your convenience. 
Call, write or wire 
GLADYS. HUNTING (Consultant) 
DRAKE PERSONNEL, INC. 
220 Se. State St. Rm. 628 Chicago 4, til. 
HArrison 7-8600 














RESEARCH CHEMISTS 


$9,000 Per Year 
New product development section needs yo 
gressive research chemists to develop new feeds and 
foods. You must have poten’ to head up sec- 


men now earning $7,500-$8.000. Company pays 
agency fee and relocation expense. 
28 E. Jacksen Bivd Chicago 4, tH. 








Monarch Personnel 
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REPLIES ( Bow No.): write as + Te nearest you 
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(4) 
LOS ANGELES: 1125 W. 6th 8t. (17) 








POSITIONS VACANT 





Position open for Chemical Engineer between 
80 and 40 years of age. Must be capable of 
supervising all phases of pilot plant opera- 





tions. Location Southwest Salary 
open. P-1412, Cnemical Engineering. 
Engineer immediate opportunity for 8.S. 


Mechanical or Chemical Engineer as Assist- 
ant Plant & Maintenance Engineer. Work 
involves both project and maintenance en- 
gineering of a diversified nature. Little 
or no experience necessary. Prefer young 
man under 30 years of age. An excellent 
opportunity for young man to show ability 
where it will be recognized. Please write 
—Personnel Department, Davison Chem- 
ical Company, 4775 Paddock Road, Cincin- 
nati 29, Ohio. 





Assistant Chief Engineer age limit 45. Must 
be graduate mechanical, chemical or civil 
engineer with natural mechanical ability, ex- 
cellent practical and supervisory and some 
construction experience, for charge under 
chief engineer of all shops, foundry, mobile 
equipment including loading, marine, rail- 
way and construction; maintenance and re- 
pair of all types of equipment; 7200 KVA 
diesel generating plant. Mine and mill 2600 
tons/day. Flotation Mill Copper. Salary 
open, Foreign. With initial letter send 
full experience, references, age, marital sta- 
tus, number and age of children. Reply: 
Cyprus Mines Corporation, 523 West Sixth 
Street, Los Angeles 14, California. 





(Continued on following page) 











HELP WANTED 


Metallurgists: Company engaged in basic 
process and pyrometallurgy requires sev- 
eral men for Production, Development and 
Quality Control who have some experience 
in one or more of the following: Smelting 
and Refining, Steelmaking, or Electric 
Furnace Operation. Excellent opportuni- 
ties for qualified men. Hospitalization, 
and pension plan provided by 
Company. Plants omen midwest, north 
and south. All replies | held strictly con- 
fidential. Submi to 








P-1549, Chemical Bngineering 
330 W. 42 St., New York 36, N, ¥ 








WANTED 


TECHNICAL EDITORS 


To provide for its continued growth 
Chemical Week is seeking two additional 
assistant editors — preferably chemists or 
chemical engineers with two to three years 
business experience. Essential: Ability to 
meet people, dig out facts, interpret them 
intelligently and write lucidly. Please sub- 
mit resume to: 

PERSONNEL DIRECTOR 
McGRAW-HILL PUBLISHING CO. 


330 W. 42ND ST. 
NEW YORK 36, N. Y. 
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= Ee 
EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment oppor ties. # management, technical, selling, office, skilled manual, ete. 


Civil Service Opportunities Employment Agencies 
Selling Opportunities Wanted Employment Services 


Selling Opportunities Offered 
NATIONA ——RATES—— ire bag 


The advertising rate is $23.25 per inch for all advertising $1.80 per line, minimum 3 lines. To figure advance payment 
COVERAGE appearing on other than a contract basis. Contract rates count 5 average words as a line. a : 
Pear asce naga eg Position wanted née are % of above rate. 
a is %” ve , umbers—counts as ' 
Seles ae ee ek Sealy on 8 eee Discount of 10% if full payment is made in advance for 4 con- 
secutive insertions. 
Subject to Agency Commission. Not subject to Agency Commission. 


Send NEW ADS and Inquiries to Classified Advertising Div. of CHEMICAL ENGINEERING, 330 W. 42nd St., N. Y., 36, N. Y. 


PROCESS DESIGN HEAT 


Permanent responsible positions with opportunity for high calibre men EMC INEED 


in Engineering Department of large Gulf Coast chemical manufacturing 
plant. Applicants should have the following qualifications: WITH REFINERY & 


2 ee weer yaa degree in chemical engineering. CHEMICAL PLANT 
. Minimum ree years experience in process design 
calculations, pilot plant operations or production trouble EXPERIENCE 
shooting—preferably in organic plants. APPLY 
3. Interest in detailed calculations and mechanical-chemi- OR 
cal interpretation into practical designs. SEND RESUME TO 


4. Interest in chemical engineering as a profession. 
5. Ability to work with others in a team. P A 
Positions are in Process Design Section for work on new plants and addi- é 


tions to existing plants. Work includes translation of pilot plant proc- 617 So. Olive : 

esses into full scale plant design, design calculations on distillation, Los Angeles 14, Calif. 
heat transfer, mass transfer, fluid flow, and associated work necessary 

to prepare flow sheets (no drafting). Processes are both organic and __POSITIONS VACANT 
inorganic. Some field data and production equipment performance Bre went one 


* . . }- ” x Graduate Engineers, Preferably chemical for 
evaluation involved. Small electronic computer to be available in this both headquarters consulting and field sales 
Ww ¥ i i sar a ae 4 sis. work. For sales, should have 3 or more years 

ork Assignments will allow for full recognition of individual’s ability, euséeaatal fenord. Por consulting, youns man 
with commensurate salary. preferred so that our business can ae aes 
. e . . and they can move up. Write P-9197, emi- 
Replies held in strictest confidence, all will be answered. Please send cal Engineering. 


complete resume, including education, experience, and salary expected ch emical Engi r—or Chemist with me- 
4 * chanic interest or backgroun or pilot plant 
to Mr. D. M. Duguid, Technical Employment Manager. and process dovelopesent werk. Will work 
oe with packaging problems, formulate tech- 
Texas Division niques and chemical synthesis. Send resume 
to P-1530, Chemical Engineering. 


. veaacbeill 

The Dow Chemical Company Exccutive Vice President Needed unusual op. 
portunity .e dynamic — company, mak- 

Free ing and selling certain exclusive measuring 

port, Texes and control devices for chemical and food 

processing industries. Outstanding profit 
sharing possibilities. Applicant should be 
a chemical engineer with breadth of experi- 
ence and with sufficient enthusiasm to later 
invest in the enterprise. Right man can 


tnlé become president in a few years. Write 
| P-1648, Chemical Engineering. 

and Patent Attorney Major Oi! Company is seek- 

ing a patent lawyer with chemical back- 

LOW TEMPERATURE ENGINEERING ground, and several years patent experi- 

ence. If you are now earning in the neigh- 


We have unlimited opportunities for CHEMICAL ENGINEERS in: borhood of $10,000, and are ready to step 
distillation 









































up, send a resume of your personal history, 
education and experience, in complete con- 
fidence, to Mr. H. M. Overley, P.O. Box 7258, 
Phila. 1, Pa. 


seats EMPLOYMENT SERVICES 
Salaried Positions $5,000 to $35,000. We 
of oxygen, nitrogen offer the ortataal personal mumigrerent oerv. 
ice (establis 46 years). cedure o 
LOCATION: Our Tonawanda Laboratories in suburban Buffalo, highest ethical standards is individualized 
New Ycrk—our largest research cmd development facilities. to your personal requirements. Identity cov- 
B.S., M.S., Ph.D. graduates with up fo five years experience are ered, present position protected. Ask for 
invited to investigate. particulars. R. W. eae Inc., 553 Brisbane 


Bldg., Buffalo 3, N. 
LINDE AIR PRODUCTS COMPANY ft 
a Division of POSITION WANTED 
UNION CARBIDE AND CARBON CORPORATION Chemical Engineer: B.S. Ch.E. 1953. Age 
Send resumes and approximate academic standing to: 80. Family. Veteran. Desires to relocate 
Mr. P. 1. EMCH, P. O. Box 44 with company offering responsible position. 


Experience includes organic chemicals manu- 
Tonawanda, New York Refer to ad: CEG-L facture and petroleum field. Present income 


$8000. PW-1596, Chemical Engineering. 
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EMPLOYMENT OPPORTUNITIES 


DU Pp ONT NOW OFFERS 


Six CAREER POSITIONS OF CHALLENGE AND RESPONSIBILITY 
IN SPECIALIZED AREAS OF CHEMICAL ENGINEERING 


The Engineering Service Division of du Pont’s Engineering Department pro- 
vides consulting service and technical assistance to production, maintenance, 
design, research, and construction groups within the company. The Division’s 
objectives are to assist other company units in improving plant efficiency and 
product quality, in reducing investment and operating costs, and in increasing 
capacity. 


Six openings are immediately available for experienced graduate engineers to 
provide consulting service to operating plants in the following specialized 


chemical engineering fields: 


WATER 


The desirable background will include extensive ex- 
perience in water procurement and treatment for in- 
dustrial plants, Knowledge of water treatment plant 
operation through practical experience is important. 


The successful applicant will provide engineering ad- 
vice to those designing, constructing, and operating 
company plants on problems involved in the procure- 
ment and treatment of industrial water supplies. 


DRYING AND DRYING 
EQUIPMENT 


Desired qualifications will include substantial experi- 
ence in the practical aspects of drying particulate 
solids and sheet and fibrous materials. A sound 
knowledge of the fundamentals of heat and mass 
transfer is important. 


The duties of the position will require a broad and 
detailed knowledge of mechanical drying equipment 
and their applications, The position requires a high 
level of creativeness and skill in evolving unorthodox 
solutions to practical problems in drying. 





HEAT TRANSFER 


Duties include: trouble-shooting on equipment, such 
as pipe line reactors, fluidized solids reactors, and 
film driers, where heat transfer is one controlling 
factor; selection of equipment, such as heat ex- 
changers, evaporators, furnaces, and driers; evalu- 
ation of equipment to determine optimum alterna- 
tives; and theoretical analysis of problems in heat 
transfer in proposed equipment for new applications. 
Other typical heat transfer problems encountered in- 
volve reboilers, inert gas generators, direct fired 
production furnaces, and indirect fired retorts. 


PROCESS ANALYSIS 
AND EVALUATION 


Duties are: Assistance in the preparation and analy- 
sis of basic information for design of operating units 
and supporting facilities in order to obtain optimum 
performance with minimum investment and operat- 
ing costs; preparation of flow sheets; evaluation of 
process alternatives; selection and approximate siz- 
ing of equipment; and establishment of heat and 
material balances, Position requires five or more 
years of experience in equipment selection, economic 
eviuation of processes, and development of informa- 
tion for design of industrial facilities. 








INDUSTRIAL OPERATIONS 
RESEARCH 


Position requires an educational background com- 
bining an extensive program of study in engineering 
— ae emphasis on mathematics or applied 
statistics. 


The successful applicant will be assigned to a new 
company-wide Operations Analysis Group, the activi- 
ties of which include: programming electronic com- 
puters; mathematical formulation of scientific prob- 
lems and a broad variety of business and manage- 
ment problems; and applied statistics such as proc- 
ess analysis, quality control, and the design and 
analysis of experiments. 





FILTRATION 


Position requires broad and extensive knowledge of 
applications of techniques for separating liquids and 
solids, such as filtration, centrifuging, sedimentation, 
wet-screening, liquid cyclones, etc. Duties include: 
trouble-shooting on existing equipment; increasing 
capacity and improving performance; evaluation of 
alternative equipment; specification of filtration in- 
stallations; and selection of auxiliary equipment such 
as vacuum pumps, agitation equipment, and mist 
separators. A major responsibility is to keep informed 
on latest technological advances in the field. 





CLEVELAND INTERVIEWS 
Sun-Mon-Tues-Wed 
June 17-18-19-20 


To arrange an appointment with our technical representative, 


please call 


Mr. J. C. Costello, Jr. 
PRospect 1-6857 











Or you may send complete resume, including 
details of education and experience, to: 


Mr. J. C. Costello, Jr. 


Engineering Department 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 


UPON 


REG. U.S. PAT. OFF. 


Better Things for Better Living 
«+e fhrough Chemistry 
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EMPLOYMENT OPPORTUNITIES 





DEVELOPMENT CHEMIST, CHEMICAL ENGINEERS, 


AND MECHANICAL ENGINEERS , 
who are aggressive, ambitious, and are looking for opportunities 
in an ing organization, will be interested in locating in our 
South lina Plant—three to five years experience in the 
specific fields listed below required. 
Chemists —For synthesis of phenolic and melamine resins 
for use in high pressure laminates. 
With MS or PhD for advanced development 
of phenolic, melamine, polyester and epoxy 
resins. 
Chem. Engineers—Molding, laminating, tube rolling from phe- 
nolic treated materials. 
Polyesters: loaded roving, preforming, mold- 
ing compounds, and plate. 
Process engineering in the laminating and 
molding field. 
Mech. Engineers —Design and modification of equipment for auto- 
mation of existing processes. 
With a chemical background for design de- 
velopment for the application, fabrication, and 
manufacture of decorative laminates. 
We offer the above positions to alert engineers who desire an opportunity to 
prove their ability for advancement. Salary open—Send complete resume with 
salary requiremenis to: 
Charles B. Leape, Westinghouse Electric Corp. 
Micarta Division, Hampton, South Carolina 








CHEMISTRY RESEARCH DIRECTOR OF 


TECHNICAL PUBLICITY 
WANTED 





search institution 


Growing industrial agency wants engineer 
with technical editorial Will 


i xperience 
terests in a rapidly growing industrial re- 
Write 
SOUTHWEST RESEARCH INSTITUTE 
bo P. O. Box 2296 


W. L. TOWNE ADVERTISING 


10 East 40th Street, New York 16, N. Y. 








DIRECTOR OF 
ENGINEERING 


We are seeking a Director of Engineering. 
The blueprint of his specifications in- 
cludes: “Education as an engineer. Age 
35-45. At least 10 years of progress 
through the engineering departments of a 
medium-sized, or larger, packaged-pro- 
cessed-product (chemical or food rather 
than “hard” goods) manufacturer employ- 
ing the most modern production tech- 
niques. Present or very recent position— 
chief engineer or his principal assistant 
with a salary of at least $12,000 a year 
with a company in the food, drug or allied 
product field. For at least the past 5 
years, responsibility for all new construc- 
tion and equipment, as well as other en- 
gineering functions. A record of real 
accomplishment, rather than a potential 
for accomplishmsnt.” 


The salary potential is a minimum of 
$20,000; headquarters, Mid-Atlantic sea- 
board; eavironment, city, with a minimum 
of travel; potential employer, company 
with most modern plant in its industry. 


If you are interested and can eet the 
qualifications stated, reply stating your 
present position, your education, your ex- 
perience in brief resume form, full per- 
sonal statistics and a brief description of 
that achievement you most esteem that 
contributed to your progress. Your reply 
will be kept most confidential, and any 
interview resulting is to be kept in strict 
confidence by you as well. 


P-1469, Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 














CHEMICAL—ENGINEERING—PROGRESS 
PATENTS 


Petroleum company has the following positions available in 
Cleveland, Ohio, in a small but expanding patent division of a 
research- and patent-minded organization: 


1. Patent attorney with sufficient experience in chem- 
ical applications to work with minimum supervision 
in preparing and prosecuting applications before 
the Patent Office and proceedings in which they may 
become involved. 

Chemist or chemical engineer with at least B.S., re- 
cent graduate, as trainee in patent division. Night law 
school available with generous company contribu- 
tions towards law school courses. 

Chemist with some research background for work 
with research division in liaison with patent attorneys. 
Some experience in this area essential, and preferably 
in the petroleum industry. 


THE STANDARD OIL CO., (Ohio) 


Reply to: 
D. S. Turner, 1737 Midland Bldg., 
Cleveland, Ohio 


Representative 
for Chicago District 


By a well-known, established concern manu- 
facturing chemical process equipment, such 
as liquid and dry mixers—ball mills—ex- 
trusion and aggl ti ch This 
is an lent t, so Pp tative 
must be high-grade, very active, and familiar 
with the chemical process and similar in- 
dustries. 





‘ation Y- 





Reply to 
International Engineering, Inc. 
Box 973, Dayton, Ohio 














Opportunity for 
Two Chemical Engineers 
Chief Chemical Engineer 
Assistant to Plant Manager 


Each of these positions—the first in a staff 
capacity and the latter in a line function 
—offers a challenging and remunerative 
future to the right man, The Chief Chem- 
ical Engineer (age 35-45) will be located 
in New Jersey and the Assistant To Plant 
Manager (age 30-40) in Ohio. Salary on 
both jobs is open. Requirements are: 
About 10 years’ experience in organic 
chemicals preferably fatty acids, plasticiz- 
ers, etc., thorough knowledge of manu- 
facturing processes, costs, process develop- 
ment, plant maintenance, equipment selec- 
tion and in the case of the Assistant To 
Plant Manager—operating experience. All 
replies will be treated in confidence. If 
you think you are the right man, write to 
us giving complete resume. We think 
these are real opportunities. 


Wallace & Tiernan Incorporated 
P.O. Box 178 
Newark 1, New Jersey 
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EMPLOYMENT OPPORTUNITIES 





Procter & Gamble 


needs 
CHEMICAL 


ENGINEERS 


(Graduated within last 10 Years) 


e Permanent positions in Chemi- 
cal Process Equipment Design 
and Application and other En- 
gineering Fields. 


e Salaries commensurate with 
education and industrial experi- 
ence. 


e Opportunities to grow with a 
leading chemical processing 
company—rated as one of the 
nation’s three best-managed 
companies by the American In- 
stitute of Management. 


For application form and further 
information write 


Mr. J. E, Gale 

Head of Employment 
Engineering Division 

The Procter & Gamble Company 
Cincinnati 17, Ohio 


Linde 


Our expanding program offers challenging opportunities to graduate CHEMISTS 
and ENGINEERS who have imagination and creative ability. Projects include 
MARKET RESEARCH and DEVELOPMENT on such materials as: 


¢ LIQUID NITROGEN 


® indefinite preservation and processing of “ay “y mat erials 
® application of liquid ure in t t of frozen 
- am ow. intransit wets dee 


>? ts 


¢ MOLECULAR SIEVE ADSORBENTS 


® catalysis and hyd b 
® process development and plant ae 





and low temperatures 








The magnitude and diversity of LINDE products and processes are appealing 
to technical men who are seeking employment with a dynamic company of 
proven stability. 


R —s) Ww + 
investigate. 
If int ted submit covering education 


(approximate academic standing), experience and 
background to: 


LINDE AIR PRODUCTS COMPANY 


a division of 


UNION CARBIDE AND CARBON CORPORATION 
P. O. Box 44, Tonawanda, New York 
Attention: Mr. P. 1. Emch 
Refer to ad: CEG-D 


and Ph.D’s are invited to 

















ASSISTANT 10 MANAGER 
FIN-TUBE COIL SALES 


A leading manufacturer in the 
fast growing air conditioning in- 
dustry has a permanent career 
opportunity for a graduate engi- 
neer who wishes to develop ca- 
pacity for executive responsibil- 
ity in engineering, sales and 
administration. The Trane Com- 
pany, manufacturers of air con- 
ditioning, heating, ventilating 
and heat transfer equipment, is 
seeking a young engineer with 
preferably two or three years 
experience with heat transfer 
equipment and/or fluid Aow. 


Position offers opportunity of 
advancement with key depart- 
ment in rapidly expanding con- 
cern. Work away from crowded 
industrial areas and live in a 
congenial medium-sized commu- 
nity located in the heart of a 
Midwestern vacationland. 


Send detailed resume of education, 
experience and salary desired to 


Manager of Staff Employment 
THE TRANE COMPANY 
LaCrosse, Wisconsin 








ENGINEERS 


RESEARCH and DEVELOPMENT 


Excellent Opportunity for Advancement in Expanding 
Technical Activities 


CHEMICAL or METALLURGICAL ENGINEERS 
BS or MS or PhD with 3 to 15 years experience in any of: 

Chlorine or fluorine and sulphate chemistry 
or metallurgy 
Electro-Chemistry or Electro-Metallurgy 
Production and use of powdered metals 
(Cermet experience helpful) 
Research and development problems related 
to ore treatment and production of lead, zinc, 
copper and by-products and alloys 


PHYSICAL CHEMIST or METALLURGIST 
BS, MS, PhD or equivalent with 10 to 25 years experience 
in non-ferrous (probably copper) metals and alloys to 
organize and direct research and development in improve- 
ment of copper and its alloys 
Compensation and benefits excellent 
Recognition for outstanding progress 
Send complete resume including salary re- 
quirements to 


F. H. Beardsley 


THE AMERICAN METAL COMPANY, LIMITED 
61 Broadway, New York 6, N. Y. 





Cuemicat ENcINEERINGcC—June 1956 





SCEARCHLIGHT SECTION 





EMPLOYMENT OPPORTUNITIES 


a 





Apvertisine MAN 
WANTED FOR 
TECHNICAL ProbucTs 


Previous advertising experience not 
necessary but helpful. Must have 
at least two or three years of college 
with courses in engineering and 
technical subjects and like to write 
If you have the qualifications we 
have an opportunity open for you. 
Man selected will be trained in all 
phases of industrial advertising. In 
your letter of application state age, 
education, positions held, and give 
statement of why you want a career 
in advertising. Location: well-known 
Connecticut company. 


P-1209, Chemical Engineering 
330 W. 42 St. New York 36, N. Y. 








SEE CHEMSTRAND’S AD ON 
PAGE 389 OF THIS MAGAZINE 


Positions available for 


ENGINEERS 


(Chemical, Mechanical, Metallurgi- 
cal, Textile, Industrial, Instrument 
and Civil) and 


CHEMISTS 


(Organic, Physical, Analytical — In- 
strumental and Wet Method, Textile 
Chemists.) 

Write to Technical Personnel Department 


THE 


CHEMSTRAND 


CORPORATION 
Decatur, Alabama 








FOR A YOUNG 


SUPERINTENDENT 
OF 


CHEMICAL PLANTS 


This exceptional opportunity is available to 
@ young man who has had some administra- 
tive experience and who would like to make 
@ move to a position providing satisfying and 
challenging experience in management. 

He should have a Chemical Engineering or 
Mechanical Engineering Degree and Chemical 
plant plus ctical in- 
telligence and ‘ability to assume responsibility 
for a group of small plants. Relocation nec- 
essary. 

Submit complete resume including personal 
data, academic and industrial background 
and record of earning capacity. 





P-1725, Chemical Engineering 
520 N. Michigan Ave., Chicago, I). 











UNDISPLAYED 

$1.80 a line minimum 3 lines. To figure ad- 
ee ee ee oes Se ee 
ine. 
BOX NUMBERS count as one line additional in 
undisplayed ads. 
DISCOUNT of 10% if full payment is made in 
advance for four consecutive insertions of undis- 
played ads (not includi 

Send NEW ADVERTISEMENTS fo N. Y. Office, 

closing 





RATES——— 


EQUIPMENT - USED or 


DISPLAYED 
The advertising rate in $16.95 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request, 
AN ADVERTISING INCH is measured % inch 
vertically on one colume, 3 columns—30 inches 
—to a page 
EQUIPMENT WANTED or FOR SALE ADVERTISE- 
MENTS acceptable only in Displayed Style. 
ee N. Y. 36, N. Y. for duly issue 


RESALE 





We'll Grind Chemicals 

More Quickly, < 

Efficiently . 

and Save You Money!- 


@ We have fluid energy mills, 
hammermills, blenders, sifters, liq- 
uid impregnators, packaging equip- 
ment. We can give you ultra-fine 
grinding, intimate blending, drying, 
removal of contaminants or separa- 
tion by gravities, close control of 

e size, increased surface and 
absorption. 


Use our facilities for your 


RESEARCH 

PILOT PLANT STUDIES 
MARKET EVALUATIONS 
SALES DEVELOPMENT 
PROCESSING DEPARTMENT 


Phone, wire or write today - our 
custom grinding and processing 
service can save you time—and 
MONEY! 


Pittsburgh Plate Glass Co. 
Corona Chemical Division 


Moorestown, Ne 











WE HAVE CLOSED DOWN AND 
ARE RECLAIMING FOR SALE OUR 
TALLANT, OKLAHOMA CHEMICAL 
PLANT WHERE FORMALDEHYDE, 
ACETALDEHYDE, METHANOL, AND 
OTHER CHEMICALS WERE MADE. 
INVENTORY AVAILABLE UPON 
REQUEST. 


CITIES SERVICE OIL 
PARTRIDGE, 
BARTLESVILLE, OKLAHOMA. 








STORAGE TANKS 


— Prompt Shipment — 


GLASS LINED TANKS — USED — 3000 
gallon capacity. Welded construction — 
Fully insulated. Equiped with man- 
head. Suitable for milk, food products, 
lily white chemicals, solvents and fine 
lacquers. 

VARNISH TANKS — USED 54” diameter 
x 14’6” high (or long) \%” Steel — Weld- 
ed construction — 1700 gallons, 


MISCELLANEOUS TANKS—Various sizes 
and types. 


ERMAN-HOWELL DIVISION 


332 South Michigan Ave. 
Chicago 4, Ill. 
Telephone: WEbster 9-0500 








FOR SALE 
IMMEDIATE DELIVERY 


i—Olsen, — Ib., tensile and compression test- 
ing machine M 
i—Oisen Impact Tester 264 ft. Ibs. Charpy, 120 ft. 


s. . 

2—Leeds & wire 4 pe Pyrometers 

a & Mag’m. Metallograchio 
icrose: 


cB  Aavaling capacity |, 2%, 5 MC. 
i. Crack Detection Tester, Size KQ3S, 


3000 
Adolph Buehler 10,000 tb. Hydraulic Press, 8/2” 
Grinder, 4%" Surfacer and size SCS Cutter 


G. KAHN, CAMDEN FORGE CO. 
Mt. Ephraim Avenue, Camden, N. J. 
Telephone WOodlawn 3-2800 











BUY OR SELL 

Steel, aluminum, stainless steel, or poly- 

ephylene drums. Sizes 15-30-55 gallons. 
JOHN EDWARDS 

350 Rider Avenue Bronx 51, N. Y. 
Mott Haven 9-4870 








All Kinds of Oil Refinery and 
Chemical Equipment, also Tanks 
Write — Wire — Phone 
Weinstein One Div. of Surplus & 


Samestown, New York 





0., inc. 
610 West 8th Street 





ACTION SALE! 
BUY BELOW MARKET 
CHEMICALS — DRUGS, ETC. 
WRITE FOR FREE LIST OR 
SUBMIT SPECIFIC INQUIRIES. 
CHEMICAL SERVICE CORPORATION 
80-04 Beaver Street New York 5, N. Y. 
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SEARCHLIGHT SECTION 





YOURE ON THE Rit 


3—Vulcan 6’x€0° Rotary Kilns. 
2—Vulcan 6'x40', 4¥2‘x50’ Rotary. 
1—Link Belt 5’2”x20° Roto-Louvre. 
4—Devine #27 double door Vacuum 
Shelf, 17—-59"x78" shelves. 
i—Devine 5’x10° Rotating Vacuum. 
3—Buflovak double drum 42”x120", 
42x90", 32x90". 
2—Hersey 3x15‘, 142’x12’, 304 S/S. 





FINAL LIQUIDATION 


Baton Rouge, Louisiana 


1—LR. Jet Refrigeration Unit com- 
plete 208 tons 65° to 60°F, 

1—Patterson 7'6” Conical Blender 
rubbed lined. 

1—Buflovak 6’x5‘6” Monel Drum 
Flaker, NEW. 

1—Pfaudler 250 gal. Hastelloy “C” 
Reactor. 

3—4’x13’ closed 316 S/S Reactors, 
109—3'6", 316 S/S tubes, 150 


psi. 

1—2500 gal. 316 S/S jacketed Re- 
actor. 

1—Pfaudler 5’x18” Horiz. glass 
lined 2500 gal. 

1—7500 gal. 316 S/S clad 12’x6’x 
5’6” cone. 

3—Link Belt 316 S/S 18x12", 18x 
10’, 18”x7’ Twin Conveyors. 

200 ft. 18” Troughing Belt Con- 
veyor with housing. 











FILTERS 
2—Oliver Rotary, Monel 8’x10’, 3’x2’. 
1—Feinc 5’x7’ S/S Rotary Vac. 
1—Feinc 5’x3’ Monel, Rotary Vac. 
3—Emico 18x24", 18x12", 316 S/S 
Rotary Vac. 


; 2—Sweetland #12, 72 and 36 leaves. 


2—Sweetland #3, 75 sq. ft., 304 S/S. 
1—Niagara 53 sq. ft., 304 3/S. 
1—Shriver 42” P&F, 40 chambers, wood. 
3—Shriver 30” P&F, 36 chambers, iron. 


PULVERIZERS—CRUSHERS 


2—B&J] #142, #2 Rotary Cutters. 

4—Hardinge Mills 4%2’x16”, 6x22”, 
7'x36". 

1—NEW Patterson 6’x8’ porcelain Peb- 
ble Mill 50 HP. 

1—National 6”x12” Plastic two-roll Mill. 

2—Mikro Pulverizes #2TH and Bantam. 

8—Jeffrey 24x20", 18x12", 15°x8” 
Hammermills, NEW. 


CENTRIFUGALS 


2—Bird 40” Suspended, 347 Stainless, 
XP motor. 

1—AT&M 40” Suspended, steel. 

1—Bird 40” Suspended, rubber. 

3—Tolhurst 40”, 32”, 26” Suspended, 
steel. 

1—AT&M 36” center-slung, rubber. 

1—Fletcher 30” center-slug 5S.S. 

1—Fletcher 20” Suspended, 304 S/S. 

2—Bird 32x50", 36x50 steel, solid bowl 
Continuous. 

2—Bird 24x38", 18°x28" S/S Solid 
Bowl, Continuous. 

2—Sharples #C-27, #C-20, S/S Super- 
D-Hydrators. 


SCREENS 


4—Rotex double and single deck 40x 
120”, 40x84". 

3—Robinson single deck 40”x84”, S/S. 

3—S. W. single deck 40x84”, S/S. 


MIXERS 


8—Day “Cincinnatus” double arm Sig- 
ma Blade 550, 200 and 100 gal. 

2—Baker Perkins 100, 50 gal. Sigma 
Blades, jacketed. 

2—Robinson 90 cu. ft. 316 S/S jacketed 
powder. 

9—Steel jacketed Powder, 50, 225, 265, 
350 cu. ft. 

1—Robinson 4000# steel Powder. 


— 
® -_ 
=o 


6—Rogers 400 to 3000# Powder. 
1—Simpson Intensive Mixer #0. 
8—NEW Portable Agitators % to 5 HP. 
4—Day. Ross 8 and 50 gal., Peny. 


TOWERS—REACTORS 
CONDENSERS & TANKS 
2—8’x12" Vertical Tanks 347 S/S 5,000 
gal. 42” shell, 1204 W-P. 

4—Steel Storage Tanks 10°x40’, 10’x30", 
842'x25’ Horizontal. 

8—Towers 7’x25‘6", 347 S/S, 6x63", 6’x 
34’, 5’x96’, 30x70", 24°x42’, 12”x30", 
8x20". 

1—10,000 Aluminum Storage Tank 10’x 
16’x%” shell, 25 W-P. 

4—-Foster Wheeler Karbate Heat Ex- 
changers 188 sq. ft. 

1—Struthers-Wells 536 sq. ft. S/S Heat 
Exchanger. 

8—-Heat Exchangers 1728 and 3500 sq. 
ft. Admiralty tubes. 


LIQUIDATION 


Near Longview, Texas 
Complete Poly Unit, Built 1950 
rated 144 bbi/day 


1—Wyatt 30x70’ Stabilizer 160# 
30 tray. 
30—Brown fintube Exchangers 20 
to 140 sq. ft. 
2—Perco Reactors 4500 gal. 
8’x12', 347 S/S 120#, 1000°F. 
1—5’x96’ Tower, 40 tray, 1354 
W. P. 
1—7’x30’ Propane Tank 2504 
W. P. 
1—6’x34’ Vacuum Tower 1502. 
1—2'x50’ Tower, 24 trays. 
2—Convection Furnaces 20 MIL 
BTU/hr. 
12—Welded Storage Tenks 5000, 
2000, 1000, 500 bbi. 
6—Steel Bidgs., 20x150, 12x20, 
20x40. 





MISCELLANEOUS 
2—Lawrence 5” Hastelloy “C” Centri- 
fugal Pumps. 
8—Nash Vacuum Pumps, #H-7, #H-6, 
#4, #2, HLS, #L3, #MDS571. 
3—Stokes 412 and 212 Vacuum Pumps. 
20—Durimet, Olivite 316 S/S Duriron 
Centrifugal Pumps 1” to 3”. 
10—Centrifugal Pumps 60 to 2000 gpm. 
motor driven. 
4—Stokes DDS2, DS3, “R” and “T” 
Tablet Machines. 





IF YOU DON’T SEE IT LISTED—ASK FOR IT—WE HAVE IT 





TEXAS OFFICE—4101 San Jacinto St., Houst 


EQUIPMENT COMPANY 


2401 THIRD AVENUE, NEW YORK 51, N. Y. 





4, Texas—Tel.: Jackson 6-1351 





Telephone: CYpress 2-5703 + Cable: Bristen, N. Y. 


Taticldaalehatelal Send us your surplus 


W rite wire or phor f 
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° ee f this 25 cu. ft. SS Cone Blender. : 
pay ad 0 e cost 0 19 cu. ft. Patterson Blender. 
C27 Sharples Super-D-Hydrator SS. 
e . e * | f IPMENT C20 Sharples Super-D-Hydrator SS. 
to Nn PN14 Sharples Super-D-Carter SS. | 
36x50” Bird Cont. Centrifuge. ; 
FU RT H ER MO R E 40” Bird Centrifuge, suspended. 
42” SS Bird Sus. Perf. Centrifuge. 
; 48” Bird SS Centrifuge, perf. 
you can trade in your SURPLUS or IDLE EQUIPMENT for 310-12 L. B. Roto Louvre Dryer, SS. 
iti oor ; lon, 625 CFM Worth. Compress., 100 PSI. 
additional reductions in price 190 sq. ft. $$ Evaporator. 
: "94" 5’x10 Hearth Herreshoff Furnace. | 
FILTER PRESS _ T. Shriver Stee eae eh x24” P.&F. Press; 21 chambers; 4 eyed 24” Shriver Rubber Covered Filter. | 
T. Shriver Stem Jacketed 36”x36” P.&F. Press; 29 chambers; Seco 24” Filter Press, aluminum P&F. 
64 ton clos Jeffrey Hammermills 8x15 to 20x24 
T. Shriver 42"x42” Cl. Press; 39 chambers 140 cu. ft. Paddle Mixer. NEW. 
FILTERS Enzinger Pressure Leaf Filter; 360 sq. ft. 4’x57” 2TH Micro Pulverizer. 
Sweetland Pressure Leaf Filters; No. 2 to No. 12 ISW Micro Pulverizer. 
Horizontal Rotary Vacuum Filter; 7’ dia. S/S contacts 412G Stokes Microvac. NEW. 
Oliver Dorrco Rotary Vacuum; 6'x3’; Nickel contacts 4/0 Raymond Pulverizer. 
REACTORS Pfaudler Glass Lined; Jacketed, Agitated up to 1000 Gal. 100 gal. Pfaudiler Reactor. 
Monel 933 5 ec pee pce i H Bod Gal. 200 gal. SS Reactor. 
lonel 5’x5’ Jacke’ itated ; . 350 gal. Pfaudler R : 
Barf ere ror 1400 Gal. Coils cast in wall 750 or Paudler sa 
7 Jacketed; Agitated; Cast Iron; 650 Gal. s 
iros 2000 gal. Reactor, 200 PSI. 
St Kettle 3000 Gal. Jk Agitated ; 8’x7 3000 gal. $ 
Blew-Knos Resin Ketlen: Jktd. Agtd.; 8'x7'6” 00 gal. $5 Reactor. 
ies 48” SS SWECO 3-Deck Sifter. NEW 
KETTLE Nickel Kettle; Jktd. Agitated Double Motion; 6’x5 28A Robinson Gyro Sifter, SS 
AUTOCLAVES Lancaster 50”x17’4"; type 347 S/S; 300 PSI 310-12 L. B.R Drye 
type oto Louvre Dryer. 
A. 0. Smith; 5’x% ; 370 I; Tyre 316 Stainless 502-20 L. B. Roto Louvre Dryer 
VACUUM PAN  Mojonnier Stainless 3’x10’; Stainless Calandria 212A Stokes Vacuum Pump. 
LVAPORATORS Inconel Double Effect; 850 sq. ft. and 430 sq. ft. 1300 gal. Glass-Lined Tank. 
Swenson five body; quadruple effect; accessories 2500 gal. glass-lined Storage Tank. 
DRYERS Devine Vacuum Chamber Dryer No. 12; Shelves 40”x43” 
Stokes Rotary Jktd. Vacuum 34”x10’; accessories 
Bagley & Sewell 28”x60” Double Drum Dryer complete 36” MOLECULAR STILL, 304 STAIN- 
Buflovak 32”x72” Double Drum Dryer with accessories LESS. NEW 1951—HARDLY USED. 
General American Twin Drun Dryer; 42”x120”; Stainless 
a _ - 1 loom er = ang a oie 
otary ’x123’ heavy '/” plate; & drive 
er Doo = ea Dryer ; ee oe HEAT AND POWER 0., Inc. 
uble r Sterilizers ; sizes up to x42”x96” 
Raymond, “Combustion Eng.” Flash Drying System complete Ct Ean fond &., Beige York 17, N.Y. 
Louisville Rotary Cooler 38”x20’ with accessories MUrray Hill 7-5280 
COLUMNS Aluminum Bubble Cap 60 Plate; 11 sections; 271/7”x36’ [Machinery & Equipment Merchants} 
Stainless Bubble Cap 854”x19’ and 14”x26'8” 
CONDENSERS Tubular “ jo ts os hep rea pag long 
Tubular sq. ft.; u ”x7'6” long " 
Tubular 3/S 350 4 a. 186 Tubes 1x7"6” ‘we naveone 8 —-y sie ROLLER MILL—54” w/ 
Tair 5/333 es 56 Tale PSP tne Po pe ee 
ENTRIF ‘ Hydrator ] 316 S/S; 3 ROLL CRUSH ‘RS—I6 x 10 Sturtevant, 30 x 16 
ies nate Sharples H2 Nozlejector; 15 HP Explosion ee Motor ony “aeals ao ee ae eines, 
= a ae = — bp sera bowl PeseLe MILL S—18 x 24, 24x 24, 24 x 96 (now 
ontinuous 36” wi motor 
DeLaval Separator t Model AA-00; type 316 Stainless samceane ining metas, 33° penning 
A. T. & M. aaa anes 40x24” ; : solid discharge = ee 7” Jeffrey, #2 Gruendier w/ 
Bird Suspended rubber covered 48” ; solid bowl FEEDER SYNTRON—F22 w/rectifier-Syntron Vi- 
Baker Perkins CASCADE in type 316 S/S; Jacketed 
se Baker Perkins & W.&P. Jacketed Double Arm with Sigma or Nabem vAcuU p 18 & 60 CFM. Cotman 108 CEM” 
100 and 200 Gal. BUCKET ELEVATOR—8 x na cncleced I” c/e 
H. KP Porter S/S. Jacketed Ribbon Mixer; 4’x4’x7’6” MIXERS—13 gal Stokes tab, 2000 £90008, ribbon, 
PEBBLE MILLS Abbe, Patterson, International up to 8’x8’; 50 HP Bind Sg hE ie a 
BALL MILL Hardinge Conical Ball Mill; 10’x48”; Titanite liners titanite lining, 7” x 48° bubraton ratone, a Prosser 8x 
IMP MILLS Raymond Models 00, 0000, #32 and #47 Imp Mills ROTARY pian bil hag ag 9 30" x 297, 
HAMMER MILLS Williams Heavy Duty No. 4 and 6; powered up to 250 HP ida fer 9, 8’, #— 
SPECIAL TANKS A. O. Smith S/S lined Pressure Tanks; 20,000 gal. 10’x30’ VALVE BAG PACKER—St. Regis 25/50/100 bag 
Send for FIRST FACTS just off the Press; Complete Inventory aot LAWLER COMPANY ge 
im venue Metuchen, le ° 
Liberty 9-0245 
FIRST MACHINERY CORP. 
if “es is per ypeind you went 
209-289 TENTH STREET, BROOKLYN 15, N. Y. can supply 
OR. getien deme you don’t want— 
ms PARKING ON THE PREMISES ii Suis Glas ae tae eee ’ 
ee’ Phone: STerling 8-4672  -ccemcy: }-Ategeendeagths- 
g EFFEMCY SEARCHLIGHT SECTION 
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SEARCHLIGHT SECTION 


SEE OUR STOCK 


FOR SALE 


Waste Disposal Plant including Oliver 
Precoat Filter 5’3’ dia. x 8’ face with 
Nash Hytor Vacuum Pump and motor; 
18’ dia. lecdlined steel reacting tank, 
piping, pumps, agitators, etc. Built 1951 
— UNUSED 


CENTRIFUGALS 


1—AT&M Susp. 48” dia. Perf. Basket, St. St., 
Fume tight 


1—Fletcher Susp. 40” dia. Imperf. Basket, 
Steel 

1—Tolhurst Susp. 26” dia. Imperf. Basket, 
Steel 


1—Bird 36” x 50’ Solid Bowl, Steel 
1—Bird 24” x 24” Horiz. Steel 


m. 6—Delaval Nos. 74-11; 94-01; 600, LA-11 


DRYERS 
4—Devine #27 Vacuum Shelf, 475 sq. ft. 
1—Devine #23 Vacuum Shelf, 365 sq. ft. 
2—Devine Vacuum Shelf Dryers, size 17, 80 
sq. ft. UNUSED. 
1—St. St. Spray Dryer, 19’ dia. x 20’ high, 
with Western Precip. nozzles, fans, oil 
burners, etc. 
1—Bowen 5’ dia. Stainless Steel Spray Dryer 


1—Stokes 3’ dia. x 15’ long Jacketed Rotary 
Vacuum Dryer 

4—Double Drum Dryers: 42” x 120”; 24” x 
60”; 24” x 36”; 22” x 38” 

5—Rotary Hot Air Dryers or Kilns: 5’6” x 50’, 
46" x 40’, 36" x 25', 3 x 24’ 

2—Rotary Coolers: 104” x 30’ and 104” x 70’ 

1—B & S Rotary Hot Air Dryer, 3’ x 15’, 
Everdur 


3—Rotary Furnace Tubes 24” D x 8'6” L x 
34" Chrome nickel Alloy 


1—Hardinge XC-2 Ruggles Coles 
Steam Tube Dryer, 4’ D x 30’ L 


2—Davenport size 2A Dewatering Presses 


Rotary 


2—Swensen Walker Crystallizers, steel, jack- 
eted, each 30’ long 


EVAPORATORS-STILLS 
1—Conkey 1900 sq. ft. Triple Effect, Vertical 
long Herculoy tubes 
1—Buflovak size 6.5 model 629D Double 
Effect, all stainless steel, 588 sq. ft. 
1—Stainless Steel, 145 sq. ft. coil, 500 gal. 
1—Stokes 150 gal. St. St. Jacketed Vacuum 
Still 
15—Columns—Aluminum, Copper & Stainless 
2—Bartlett Snow St. St. Jacketed Evaporat- 


ing Kettles 6‘ dia. x 3’ deep with heavy 
duty agitator and 25 HP 4-speed drive. 


Mae . 
Trace’ 


i 


je 
| 
ss 
“ 


1413-21 N. 6TH ST. 
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AUTOCLAVES 


2—Blaw Knox 1/2 gal. St. St. agit. 2000# Pr. 
3—St. St. T347, 13 gal. 14004 test, 507 jkt. 


FILTERS 


Niagara Model 510-28 type 316 Stain- 
less Steel Filter, 510 sq. ft. with extra 
set leaves. 


1—Feinc 6'6” D x 6’ Face String Discharge 

1—Bird 40” x 60” Contin. Centrifugal Filter 

2—Eimco 10’ x 12’ Rubber Covered Filter 

3—Sweetland Filters: #12 (72 Ivs.); #5 (20 
Ivs.); #2 (18 Ivs.) 

5—Cast Iron Filter Presses, 30’ x 30” open 
delivery, 28, 35, and 50 chambers 

4—Filter Presses, closed delivery, 12’ to 36” 


MILLS 


1—Patt. Fdy “DJ” Unlined Jacketed Steel 
Ball Mill, 6’ dia. v 8’ long—UNUSED 

4—Pebble Mills 6’ D x 8 L, 45” x 42” 

1—Al. Ch. 6’ D x 16’ L Steel Lined Contin. 
Ball Mill 

2—4'6" D x 12’ L contin. Pebble Mills 

1—Hardinge 6’ D x 22” L Conical Ball Mill, 
Steel Liner 

1—Charlotte #50 Colloid Mill, 75 HP 

1—Penna Ring Type Granulator, Trojan K3- 
24, 40 HP 

3—Fitz. Comminutors St. St., F-8, K & D 

5—Hammer Mills: Jeffrey 42 x 36; Gruendler 
36 x 24; Jay Bee 75 HP; Williams 14” x 
14”, Williams size A, St. St. and Aluminum 

1—Sturtevant 8 x 10 Jaw Crusher 

3—Attrition Mills, 30’, 24” & 16” 

1—Pug Mill, St. St., two 7” dia. overlapping 
chambers 3’9” L. Jktd. 

3—Mikro Pulverizers #2-DH, 2-TH, 3-TH 


MIXERS—BLENDERS 


2—Day 75 gal. work. cap. Stainless Steel 
Sigma Blade double arm jacketed mixers 

2—Readco Heavy Duty Double Arm Sigma 
Blade Jacketed Mixers 50 gal. work. cap. 
30 HP Expl. Pr. Motor. Built 1951-53 

4—Sprout Waldron size 12 Ribbon Mixers, 
336 cu. ft. work. cap. 
3—W & P Sigma Blade Double Arm Jacketed 
Mixers, 50 gal. & 100 gal. work. cap. 
9—Side Entering Stainless Steel Mixers, 72 
HP, 10 HP, 15 HP & 25 HP 

3—Falk Vertical Agitator Drives 7 10-GDX, 
10:1, 300 HP—UNUSED 

8—Turbo Vertical Drives, #5B, 5:1, 40 HP 

3—Lancaster type SKG Counter Current 
Mixers 

1—Sprout Waldron type 3036 Swing Head 
BB Blender, 50 HP 

1—Patterson 5’ dia. Conical Blender 


MARCO FLOW-MASTER UNITS 
Stainless Steel 
New in 1952--Expl. Pr. Motors 


1—KACR Reactor, ser. #3127 
1—Kom-Bi-Nator, 200 GPH #3114 
1—AC-500 Homogenizer, #3125 
2—Roto-Feed Mixers, #3129, 3130 
1—DP-Dry Proportioner, #3131 


TANKS 


12—Aluminum, 3000 gal., 5 compart. 
10—Aluminum, 500 gal., 804 WP. 
1—Monel, 450 gal., 4” 
1—St. St., T304, Ye’ 10,500 gal. Horiz.— 
1—St. Clad, 7304, 36”, 6500 gal. Vert. 
10—St. St. Pressure Tanks—to 4000 gal. 
20—St. St. Storage Tanks—to 1000 gal. 


STAINLESS STEEL 
EQUIPMENT 


USED EQUIPMENT IN STOCK—Tanks, Kettles, Receivers, Exchangers 
and Condensers, Stills, Agitators, etc. 


NEW TANKS IN STOCK—From 30 gal. to 10,500 gal. sizes. Also large 
stock of prefabricated tank sections and heads to assure quick 


delivery of tanks. 


CONVERTING EXISTING EQUIPMENT—(Ycur own equipment or our 
stock)—Can be done in our own shops utilizing surplus new or used 
materials on hand. HELIARC WELDING—Water Quenched Stabilized 


N 


EQUIPMENT CORP. 


PHILADELPHIA 22, PA. 
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J. H. Day 50 gal. Imperail S. S. Jacketed . 
Double Arm Mixer. 
Day, Robinson, Bailey, 15 to 10,000 Ibs., § 


NEW TANKS, Bona my & CARBON STEEL, yi TO YOUR SPECIFICATIONS 
WE YOUR SURPLUS MACHINERY & COMPLETE PLANTS 
Y PARTIAL LISTINGS, WRITE FOR BULLET! 


> 
3 BIG SAVINGS IN GUARANTEED EQUIPMENT 
: DRYERS & KILNS i—Schutz-O’ Neil 20” Pulverizers. Also #1. ry 
be Devine #12 & Vac. Shelf Williams #3 & Hammer Mills. 
& 1—Stokes 2’ x @ Rotary ‘ac. z i—Robinson 18” x 22” Attrition Mill. 
z 1 Nate so Atmos Brum Dryers. ehman 4 Roll W.C. 12 x 36° Steel IIL. 
a ‘ ‘av. Drum x 20”. tee! 3 Roll Mills orxse, 12"x30" & 1 
2 FUGALS & CENTRIFUGES 3—Houchin 18x36"; 4 Roll Granite Stone i Mills. 
= at - ons tomes Ball & Jewell Rotary Cutters Lab. #1 & #2. 
o othurst 4 og oe = hy — y 2—U. S. & Premier 1! H.P. Colloid Mills. 
Couetines Oe “ Stainless & Fubber Lined. ee ae ats MIXERS & SCREENS 
> 3—De Laval patisai = $200, 300 & 301. D ay importa 180 gai. Sack. Mise. : 
* Perkins je arm gals. 
a 2—Read 50 gal. double arm mixers. 
ae Re S| eae a tien cored toate ope. Raney! Stic a 
REBUILT EQUIPMENT 9% | iii"Aner'?'Si'houy Vintner vega ante on 
§ KETTLES & TANKS jrigh a 
For Immediate Delivery, Great Savings % Praudler 250 gal. Glass Lined Closed Jack. Kettle. Read 40 and 80 at. vert ot See 
. i—Dopp 350 gal. C. I. Jack. Vac. Kettle. i—Lead—Paste Tg Soto 150 gals. 
MIXERS . Devine & impreg. Units 30” & 36” dia. Tyler 3’xS’ Vibratory 2 Deck Sereen. Other sizes. 
Pa Devine 1000 gal. closed Jack. Steel Kettle. Blystone 3000# horiz. spiral mixer. 
850 gal. Jacketed Mixing Tanks. Pa a 3 gal vert. agit. it. Steel Kettte. 10—Ory Spiral Mixers ¥, p to ms 
Day 35 to 75 gal. S. J. Imperial Double 250 val Lead: Lined "Kettle =o Beye 
Arm Mixers. Fa 2a ee ations Alsen Copper, Glass & Lead Linea Stokes #280 A J Press 4” dia. 
Day 650 gal. Jumbo S. J. Mixer. “ Kettles & Tanks. Also new Staintess. Bet ie Soe eae 
Stokes, Day, New Era, Hottman Mixers, § PULVERIZERS & MILLS erson & French Oil Expellers, 
from 2 to 450 gal., with and without %& 3—Mikro Pulverizers #251, #2TH. Gould 78 75 HP *Gontritusal mp. 2 250 PSI. 
gal, * Pebble Mills 30°x30”, 30’x42”, 4’x5’ & 6x4’. 1—Maree 200 Stainless Steel Homogenizer. 
Jackets, Single, Double Arm Agitators. @ Abbe 37” x 30” Chrome Mang. Lined Ball Mill. Filling Machines powder, paste & quid 
Baker Perki Read. 2 #1 Raymond Automatic Pulverizer 20 H.P. motor. Rotary & Single Punch Tablet Machines, ¥_" to 4”. 
ns, Day, co Heavy Duty, %& —Raymond #00 Pulverizer 30 H.P. Compiete. i—-Howe Mogul Barrell & Bag Packer. 
2 to 160 , Double Arm Jacketed > ond Mills. 2—Worthington 12” x 12° x Io” Vac. Pumps. 
citar wih Signa fi Tal Sede | Gai ea aT, Rear eater ae 
-. . ic Ss, jenders, 
56 cu. ft. Double Cone Ble 2 Hammer Mills -&Pulveribers $ to 50 H.P. inject. Mold Equipt. Extruders, Banbury Mixers. 
B 
® 
o 



























































Dry Powder Mixers. 2 
* 
LABELERS : STEIN EQUIPMENT COMPANY 
Models wi end NA4 Knapp Wraparound 4 107 ~ 8th St., Brooklyn 15, N. Y. Sterling 8-1944 Cable Machequip 
Labele : 
Resina LC and Elgin Cappers. 2 
Burt Wraparound Labeler, to gal. ‘ 

Poney M, MX, ML, World, Ermold, Pree | NEW AND GOOD -AS- NEW EQUIPMENT 
matic Semi and Automatic Labelers. = of Pialntons Tank £430 Chrome, vert, Tx’ geen. 2—-Stainiess Steet Reactor Jacksted Reagoo Mhewre. 
Capem 4-Head Automatic Labeler. = ‘oa ay Mixer, steam jacketed, aes Ses Blade. Abbe Pebble Pebble & Tube | mill i, 8x22" Bunrsione Lined. 

FILLERS S| gine trmnre too tese'c oeace. | menus 8 Ee Jae 
“eet = -% bags Fillers. 2 —New Glass Nash Contrituea Pump. p. 160 opm. 2—Large bn Jostates Worle enue 
. G1, G2, G6, HG88 Fillers. 2 wd sovem Pump Tage A ibbon Type Mixers, 50 & 90 cu. ft.—like new. 
MRM S. A. - § Z i—Banevek 4 oa Im ng Tank 42°x52". : ers, *. Ws new. 
Tri Stainless Steel Vacuum Fillers. tp \Abbe Ball Mi mill i 3eexao" oes 40-6 lined. o—Tanks 49° din 6" to. $50 gal ca. with Mc. 
riangle Elec-Tri-Pak Fillers, all sizes. a 
: " s #316 Stainless Steel Tanks, new 100, 200 & 360 gal. 2—C —~ geet jong. 
Elgin 5-Head, Hope 1, Filler 2 and 4-Head & i—Nash Air Compressor, Type AL-623. 2 socmanne Sesion eee The Aer 
Stinlns Steel Piston Fillers S| cisren Gani san ogy sme. | 8 dee eae ae 
’ eh ;. ’ ai 
PACKAGING MACHINES = IT Btekes Sings Funch 8 A halen 2800 gal. Prausier G/T Medel 35-4 stor 
s ' Mill, like new. 6—Blackburn-Smith Jacketed Filters, 20 to 160 9pm. 
Standard Knapp 429 Carton Sealers. = Davenport Rotary Steam Tube Dr "x36" 1—Jeffrey Vibrating Conveyor, 15’ long. 
Pneumatic Scale Pack ing Units with high 2 i—New Louisville Continuous iltering Machine. i—Meade Mill #2 With 72 H.P. Motor. 
speed Carton Feeders and Bottom Seal- a H. LOEB & SON SES OCR eT eS fe 
ILADELPHIA 31, PA. 
ers, Weighers, top Sealers with Com- = : 
pression Drying Units, Carton Liners, in- 5 
terconnecting conveyors. a 
Palmer Box Forming Machine. = Now we can For Sale For Sale 
ABC Automatic Carton Secler. r 1—20 gallon Gearless Day Pony Mixer * 
Miller, Hayssen, Package Machinery, Oliver, # gj SAP Explosio — 
ceetit Mase teen Te serve you BETTER | | vii Seis ae in 
Stokes and Smith Model B Transwrap with % 2—Motor Driven Belt Conveyors. 
Auger Feed and Fin Seal Attachment. “In our new location with used eey ere has mille o7e24” to 16rxa0" 
GRINDING MILLS—SIFTERS rs and rebuilt Machinery & Equip- i—J. H. Day 40-Galion Pony Mixer 
Mikro 3TH Pelvartzors with 30 HP ‘i -" ment for the Chemical & Process SPECIALIZING IN REBUILT MACHINERY 
Mikro 2TH, 1SH and Bantam Pubvertzore: vases endl seta COMPLETE PLANTS. Rane 
Scent tall HMMs. THE MACHINERY 
Charlotte #3 Monel Colloid Mill. Irving Barcon Company 
ers hg Adasen Colo ill & EQUIPMENT CORP. aap COleNT Aven 
. ee, reat West- 293 Frelinghuysen Ave., Newark, N. J. JERSEY CITY 5, NEW JERSEY 
oe _ Ne ye 120” and 40” x 84”, TAibot 4-2050 Phone—DElaware 2-6695-6 














MISCELLANEOUS 


age 6080 S. S. Solvent Extractor. 
iver, Sweetland #2, Sparkler, Sperry, 
Shriver, Alsop Filters. fie: 


Complete Details and Quotations Available 
WRITE TODAY! 


UNION STANDARD 
EQUIPMENT CO. 


318-322 Lafayette Street 
New York 12, New York 
Phone: Canal 6-5334 


— WANTED — 


SURPLUS LOTS 
VALVES & PIPE FITTINGS 
Unused—Any Type—Any Quantity 
PRUDENTIAL PLUMBING PRODUCTS ‘ 


Foot of Centre Street Newark 2, N. J. MArket 4-2277 
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BLUE CHIPS 
Owned and Controlled by Us 


A Few of our Outstanding Pieces 


2—Raymond 5 roll high side roller mills, com- 
plete. 

2—7500+ dry powder ribbon blenders. 

7—Patterson—International—Gemco 8’, 7’ and 
4’ conical stainless steel and steel blenders. 

3—Rotex 40 x 84”, 20 x 48”—1 and 2 separa- 
tion sifters. 

1—Fitzpatrick model K stainless steel commin- 
uter, 20 HP. 

1—Sharples model C2—stainless steel super-d- 
hydrator, 20 HP x proof motor. 

13—Sperry cast iron plate and frame filter 

presses 30 x 30”, closed delivery. 

2—Sweetland 690 sq ft stainless steel leaves 
filters. 

1—Hersey 3 x 24’ all monel rotary dryer. 

1—Louisville Stainless steel lined 6 x 45’ rotary 
dryer. 

1—Baeird 4 x 30’ steel direct fired dryer. 

10 Buflovak and Devine 10, 14 and 17 shelf 

vacuum shelf dryers. 

1—Buflovak 2 x 4’ double drum vacuum dryer. 

2—Buflovak 48 x 120” double drum atmo- 
spheric dryers. 

1—Jeffrey stainless stee] dryer, vibrating, in- 
direct fired cooler or dryer. 

1—Single effect 200 sq ft all monel evaporator. 

2—Proctor & Schwartz steam heated truck dry- 
ers6x6x 5’. 

1—Hardinge 7’ x 48” conical ball mill, 200 HP 
with classifier. 

2—Schutz O'Neill 28’ limited pulverizers. 

2—Stokes model 15 unused tablet presses. 

8—Cumberland #2 granulators. 

1—W & P 2% gallon jacketed double arm 
mixer. 

1—Patterson 200+ stainless steel blender, 
jacketed. 


10—Day and Ross 10, 20 and 100 gallon unjack- 
eted sigma blade double arm mixers. 
4—40—8—2%2 galon pony mixers. 
1—Morehouse high R speed mill complete with 
motor. 
3—Pfaudler 500 gallon glass lined jacketed 
and agitated reactors. 
2—Pfaudler 1000 gallon glass lined jacketed 
and agitated reactors. 
1—500 gallon stainless steel vacuum siill. 
2—Pfaudler 800 gallon glass lined agitated 
crystallizers. 
2—Blaw Knox 250 gallon jacketed and agi- 
tated steel autoclaves, 300+ internal pres- 
sure. 
6—Stainless steel and karbate condensers 10 
—20 and 100 sq ft. 
1—Shriver 24” everdur filter press, 20 cham- 
bers. 
1—Stainless steel 18” Shriver filter press, 8 
chambers. 
4—4 x 4’—250 gallon manganese lined jack- 
eted ball mills. 
3—Kenney 100 CFM vacuum pump, 10 HP. 
10—Unused American Hard Rubber WAM 2 x 
142” centrifugal pumps. 
1—Roots Connersville blower, 800 CFM. 
12—Agitated drives, 2 to 25 HP. 
2—2500 gallon nickel clad closed tanks. 
1—J H Day 75 gallon stainless steel double 
arm jacketed mixer, 25 HP, x proof. 
1—40” A T & M heresite and bronze centrifuge. 
2—40” and 30” stainless steel link suspended 
centrifuges. 
1—Ross 9 x 24” high speed 3 roll mill. 
3—14 x 30”—3 roll high speed mills. 


3—Colloid mills, Premier, Eppenbach, Bartlett 


& Snow—2 to 5 HP. 
1—Stokes model 43A granulator. 


Current Liquidations 


Pigmet plant, Newark, N. J. 
Rock Crushing Plant, New York State 


Dye Stuff Plant, Alabama 
Cosmetic Plant, West Coast 


Edible Oil, Midwest 


Send us your inquiries. What have you for sale in complete plants 
or individual pieces? 


CHEMICAL & PROCESS MACHINERY CORP. 


52 9th Street 


HYacinth 9-7200 


Brooklyn 15, N. Y. 
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:°** IN STOCK AT LOEBS °°:: 
e e 4 
©  Agitators, : % to 5 hp. recessed and plate and ° 
7 Fletcher 12” copper, 17” Kettles: Stainless steel 20 to 150 ie el cin e 
¢ Soot sae 40” stain. steel Mills; Pebble, Abbe #2 Eureke . 
stee! = 3 e a. 
° pote EEE Se FE ims, ® EXHAUSTERS 
€ Clarifiers: De Laval 84-51, SVE5R, 94-21 Mikro: 2DH, 10 hp. ., * 
bad De Laval } % a Willteme, hay Ax. bd 
- # - iia ‘ omeadl Oh acter Gaiven © 
© Conveyor: Stevedore Jr. Booster 16’ long. 3-roll: Day 12 x 32”, Ross 12 x 30”. e 
@ Cutter, rotary: Abbe stain. steel. Mixers: Dbl and sgl arm sigma biade. e 
Disintegrator: Rietz RD-18 st. steel, 75 hp. Dry Powder: 112 to 77 cu. ft. 
® Dr oe 5 x a drum st. steel. rede took a compet body, 27 cu. ft. © 
: Devine 20 shell 40 4a". pony: Dey 40 gal. St 20 gal : 
: vacuum : Cen . rotary, , vacuum. @ 
oe poe? Ee repous sees snd met ; 
, to "e 3 
e Louisvile, Davenport Steam Tube. Screens: Rotex 20 x 48” and 40 x 84” . 
Evaporctors: Swenson triple effect 350 sq Roball 40 x 120” stainless steel. 
: Mojounier st. cok. O08 +4 Sterilizers “Clue oe to wf : 
5 3 ax * 
© — Rogers Special € stain. stecl. Tablet Machines: RBI. ° Save 30% to 50% 
@ Exchanger, heat: Walker Wallace st. steel, Colton #3 e 
e eo Fe mer. ; * BB ae mye pegylated * on Stock Shipments 
e Lomax, Industrial. Oliver 3’ horizontal. Stain. steel rectangular 4 x 4 x 11’ e We can supply all leading 
i. Filter Presses: Sperry, Shriver 6” to 36", Glass lined to 500 gal. cap. makes of neaeey apes 
& Blowers urbo owers 
° Send us your inquiries and list of idle equipment. ‘ <,: 4; Centrifuge! Fans 
feel ate “ au ers 
oO e fully guaranteed Whether 
you need 1 cu. ft. of air or 
: LOEB EQUIPMENT SUPPLY CO. : fieeaeuece 
* Ld . to do it. We have had 28 
. . years of exclusive rebvildinc 
e 818 West Superior St. Chicago 22, Ill. . eT te ee tee al 
® Telephone: Seeley 8-1431 Our 31st Year ° oe PTWRITE OR WIRE 
@eeeeeesceoeaoeaoeoeea eee ee eeeeeveeeeee ee eeee0 @ 0 Ry age Shs egy ork ve 
write or compiete isfings 
> $ FOR SALE 
} ERE YOU SAVE $ | compete una See Staigtn 
HERE 1S: WHERE U SAVE 3 plete Pn 
$ uns #12 Syostang FILTERS, 40 poe 2 High Speed Cartoning Unit 
: 3 cle In Excellent Operating Conditi 
$ See oes ten, BE Cee er leaves sinall 2 Available For immediate Delivery 
Bes... c,_cohaeagstcomadinmaeeiantst THE ORIGINAL COST 
r 2—2" wR Kil , These units consist of the following machines: 
P a $ @ High Speed Feeder 
@ 3 —Buflovac 42x120, $2x120 Atmos dbl. Drum $ @ High Speed Bottom Sealer fi aye 
> Dryers, complete; 1—American 24x36. t @ Type D-1 Wax Liner 
> |—Williams 52” HLS. Roller Mill. Six-Seale Net Weight We 
Q 1-Day #30 Imperial jack. Mixer, 75 gal. 4 ad ing «i lmacaniisccetincee temmaeal PEPAIRETD 
¢ 1—Buflovac 48°x40” Drum Flaker, chrome plated, > bri ting conveyori 
4 8/s ends. 2 This complete unit was in operation until recently. 
§ 9—Sperry 18”x18" Filter Presses, 11 ch. Q Operated at approximately 70 units per minute. saie U U 
‘ » INSPECTION CAN BE ARRANGED 
; 39th ( 
> nigsiwoar ean ¢ Will sell as complete unit 
) < or as individual machines. rn 
§ CONSOLIDATED PRODUCTS C0 INC. Q Write, Wire, or Phone Collect For Complete a 1 J 
| om “ ‘ Py ; § Details and For Our Special Low Prices % 
Bloomfield 7 Hoboken, = 5 
; Tel.: HO 3-4435 © N. Y. Tel: BA 7-0600 } UNION STANDARD EQUIPMENT CO. sili ; 5 
ER EN ea Poe ees eh ( 318-322 Lafayette 3t. Mew York 12, N. Y. e ele: AROO f\ D 
) f\ . r) f\ + 
7. 7 JUNE SPECIALS 
* # Resin jw ally ~ Epngl gal. ae ss famiin, | 5 hp exp. 5 
> Roten sOxb4"" Sifter 3 deck, with 2h tote: i : 
en? Day 5 ol. 88 se Hise Vassum Mixer Sigma arms 
Gemco jer 20 o w/3 hp motor 
AT&m Ge" Contritugal 3 316 SS, "io hp motor b 
Gen. American 42”x120" Twin Dram Lynd Shp 
Rqpmené #40 SS imp Mill with 40 hp motor 
Mi 4TH Pulverizer with 40 
New 74 cu. ft. ral Mixer immediate del 
Mp 2 eal $8 Lab Mixer eo yy me exp. mfr. 
95 CFM 1500 psi (3) stage Chi TCB-3 
BP 30 type RWUEM SS Mixer, aa. sigma 
ecrm ‘sears ino. S-NL ei arms 2600 gal’ with 150 hp mtr. New, Never Used 
10CFM 80 psi 8x? Ine. ES-NL (oll-tess) NEW—Steol & S/S Mixers, Kettles & 0 YEARS O PER 
BACEM 100ne9x9 | Worth. HB Fabricated to your Specifications. 
250 CFM 1 oa ts-i ewe Enain ice evel 
10-4% x 4 ing. ESL (oll-tess) We Buy Complete Plants Or Single Units. ' 
anor 7 oe tons ts, h-so2s00 287 tem What Have You For Sale or Trade? > A ’ DEA 
I 42 psi | YOU CAN BANK ON ’ ° i 











EQUIPMENT 
CLEARING HOUSE, INC. ' 


111 33rd Street Brooklyn 2. N. Y. 
SOuth 8-4451—8782—4452 
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gals. 
17,000 gallons each 


Motor. 


GELB LANs 


OVER BACKWARD 


TO GIVE YOU QUALITY 
~LOW PRICE 
— AND SERVICE 


1—Pfaudler Glass-lined Jacketed Reactor, 200 
10—Aluminum Horizontal Storage Tanks 9 x 36’, 
1—Mikro #4TH Pulverizer with 60 HP TEFC 


1—Link Belt Roto Louvre Dryer, Model 502-20. 





AUTOCLAVES-KETTLES-TANKS: 


1—Acme Type 316 Stainless Steel Jacketed 
Reactor, 2000 gallons. 

1—Stainless Steel Jacketed 1200 gallon 
Kettle (New). 

1—Pfaudler Glass-lined Jacketed Kettle, 
19 gallons. 

1—Pfaudler Glass-lined 150 gal. Jacketed 
Evaporating Pan with tilting mecha- 
nism. 

2—-Steel Vertical Rubber-lined Storage 
Tanks, 2500 gal. each. 

1—Plate Fabricators Steel Jacketed Ket- 
tle, 8000 gal. 

1—Buffalo Tank Steel Jacketed Reactor, 
2000 gal. with Turbo Agitator and 
Drive, 50 PSI Jacket 

6—Patterson Steel Jacketed Kettles, 2500 
gallons each. 

15—Groen Stainless Steel Jacketed Kettles, 
48-90 gallons. 


CENTRIFUGALS 


1—AT&M Stainless Steel Centrifuge, 48” 
Imperforated Basket complete with 
motor and plow 

1—Fletcher Stainless Steel Suspended 
Type Centrifuge, 40” Perforated Bas- 
ket, complete with motor. 

3—Sharples Stainless Steel Super-Pres- 
surite Centrifuge, Model 16Y. 

1—DeLaval Type 316 Multimatic Centri- 
fuge. 

1—Tolhurst Center Slung 12” Laboratory 
Centrifuge. 


DRYERS AND KILNS 

2—4'6” x 40° Rotary Dryers. 

1—Devine Stainless Steel Laboratory 
Vacuum Shelf Dryers, 3 shelves (New). 

5—Buflovak & Devine Vacuum Shelf Dry- 
ers, 5 to 20 shelves. 

1—Bartlett & Snow Rotary Dryer, 4’6” x 
36’6". 

2—Hardinge Rotary Coolers, 8’8” x 30” 
and 8’8” x 70’. 

1—Devine Steel Jacketed Rotary Vacuum 
Dryer, 5‘ x 20°. 

1—Stokes Rotary Vacuum Dryer, Model 
59 AB 


MISCELLANEOUS 


1—J. H. Day Stainless Stee] Double Arm, 
Sigma Blade, Jacketed Mixer, 200 gal- 
lon. 

1—Baker Perkins Double Arm Dispersion 
Jacketed Mixer, 150 gal. capacity with 
100 HP motor. 

2—Baker Perkins Laboratory Mixers, Size 
4AN2, 0.7 gal. cap. 

1—Eppenbach Stainless Steel Colloid Mill 
QV6-1. 

12—Struthers Wells Stainless Stee] Heat 
Exchangers, 650 sq. ft. ea. 

1—Struthers Wells Carpenter #20 Stain- 
less Steel Heat Exchanger, 580 sq. it. 

5—Aluminum Heat Exchangers from 5 to 
150 sq. ft. 

3—Swenson Walker Stainless Steel Jack- 
eted Crystallizers, 20’ long. 


————$—— Established 1886 


Qe OT es 





| 1—Pfaudler Glass-lined Jacketed Re- | 
| actor Series R, 750 gal. | 
| 1—Tolhurst Stainless Steel 26 Center | 
| Slung Centrifuge. | 
| 2—Bird Continuous Centrifugal Filters, | 
| 24” x 38”, Complete with 30 HP | 
| 1—Bird Continuous Centrifugal Filter, | 

Size 40” x 60” (New) | 


1—Abbe #1 Rotary Cutter with 20 HP 
motor. 


FILTERS 


2—Sperry Cast Iron Plate and Frame 4- 
eye Closed Delivery Filter Press 24” x 
24” with 40 ch. ea., Hydraulic Closing 
Device. 

1—Sperry Cast Iron 2-eye Closed Delivery 
Plate and Frame Filter Press, 24” x 
24”, 20 chambers. 

1—Sperry C.I. 36” x 36” 4-eye Closed 
Delivery Plate and Frame Filter Press 
with 35 ch. 

2—Eimco Rubber-covered Continuous 
Rotary Filters, 10° x 12’. 

1—Oliver Rotary Vacuum Filter, Rubber- 
lined 3 ft. x 6 ft., complete. 

12—Shriver and Sperry Filter Press Skele- 
tons and Frames from 12” to 36”. 
1—Sperry C.l. 36” x 36”, 4-eye Closed 
Delivery Washing Type Filter Press, 
with 32 chambers, 1” frames, 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINERY 


U.S.HIGHWAY No.22, 


| ESeiieaaeeenne 
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PROFESSIONAL SERVICES 


PROCESS DEVELOPMENT & PILOT PLANT WORK 
PLANT CONSTRUCTION & ERECTION 


PROCESS & PLANT DESIGN 
EVALUATION AND APPRAISAL 
EQUIPMENT DESIGN 


SYSTEMS ENGINEERING 
INSTRUMENTATION 


CATALYST DEVELOPMENT 


PATENTS 


CHEMICAL & BACTERIOLOGICAL ANALYSIS 


TRANSLATIONS 
PLANT SITE SELECTION 
MANAGEMENT 
GENERAL CONSULTING 











R. S. AIRES & ASSOCIATES 
Consultants to the Chemical Industries 


270 Park Ave. EL 5-1430 New York 17, N. ¥. 


WHEN TIME 

IS SHORT 
put the solution of your problems up 
to a specialized Consultant whose pro- 
fessional card appears on this page. 
His broad experience may save you 
months of costly experimentation. 


PILOT ENGINEERING COMPANY 


RESEARCH & DEVELOPMENT 
From idea through pilot plent 
DESIGN 


Process —- Equipment — Complete plants 
PRODUCTION 
Supervision — Trouble shooting 
Improvements —- By-product recovery 
P. 0. Box 54 Brooklyn 5, N. Y. 








W. L. BADGER 


CONSULTING CHEMICAL BNGINEBER 
Evaporation, Crystallization, and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations. 


KNOWLES ASSOCIATES 


Chemical 





con ae — Bea 

ete Plants — Equipmen 

Heavy Chemicals — Ore Dressing 

19 Rector Street New York 6, New York 
Bowling Green 9-3456 


SANDERSON & PORTER 
ENGINEERS 


DESIGN 
CONSTRUCTION 


New York New York 








THE KUUIAN CORPORATION 


Consultants © Engineers © Construciors 
Chemical « Industrial ¢ Process 


1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 


S. SCHWARTZ & ASSOCIATES 
CONSULTING ENGINEERS 
Specializing in Sulfur & Sulfur-conteining 
Chemicals 


Technical & Economic Studies — Cost Reduction & 
Evaluations -——- Process & Designs —- Trouble 
Shooting — Advice To Financial Groups 


165 Broadway, New York 6 Rector 2-4028 











CARL DEMRICK 


Technical Translations 
Send for Circular 
53 So, Broadway Yonkers, N. Y. 


R. B. MACMULLIN 
ASSOCIATES 
Chemical and Electrochemical Plants 


Complete Process and Project Engineering 
Research Guidance Economic Surveys 


610 Hancock Bidg. Niagara Falls, N. Y. 


J. E. SIRRINE COMPANY 
Engineers 
Plant Design & Surveys corering. Chemicals, Elec- 
trochem rod ; Trade 


ical and Metallurgical H 
Waste Disposal; Water Supply & Treatment; 
Analyses & Reports. 








J. A. GUSTIN & ASSOCIATES 
Consulting Bngineers and Technologists 


Fluid Bnergy Grinding, Micronizing, Milling, Clas- 
sification, Multi-wall bag packaging, Plant Layout 
and Design, Reports, Investigations. Serving the 
Lime, Cement, and Industrial Minerals Field. 


Martinsville, Virginia Phone 6588 


METCALF & EDDY 
Engineers 
Industrial Waste Treat 
Water Supply and Water Purification 
Stream Pollution Investigations 
Laboratory 
Statler Bldg. Boston 16 





TECHNICAL ENTERPRISES, Inc. 
Engineers—Consultants—Chemists 


to 
Chemical —- Food — Pharmaceutical Industries 
Complete Engineering Services 


Product & Process & Development 
SPECIALISTS IN ss MANUFACTURING 


31 South St., New York 4, N. Y. WH 3-1544 








D. Q. KERN ASSOCIATES 


Thermal Process Technology 


A Supporting Staff of 
Engineers, Designers, 


7016 Buclid Ave., Cleveland 3, 0. 


636 wyatt Bldg. 


JAMES P. O’DONNELL 
Engineers 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 


Design - Procurement - Construction Supervision 
Start-Up 


New York, N. Y. Beaumont, Texas 


UNITED INTERNATIONAL 
RESEARCH INC. 

Specialists in the chemistry, electrochemistry an 
production of fluorine, chlorine and iodine 
tungsten, chromium, boron, titanium, uranium, 
selenium, manganese, cobalt, and nickel 
and their compounds 


d 


88-15 30th Street Long Island City, N. Y. 








KOHN & PECHENICK 


oh oh 





— Process — Equipment 
DESIGN 
Reports Trouble- Shooting Appraisals 


262 Huron St. Brooklyn 22, N. Y. 








PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations — Reports — Design — Supervision 


Augusta, Ga. Atlanta, Ga. Anniston, Ala. 








THE J. G. WHITE 
ENGINEERING CORPORATION 


Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 











"By reason of special training, wide experience and tested ability, coupled with professional integrity, the 

engineer brings to his client detached engineering and economic advice that rise above local limita- 
tions and encompasses the availability of all modern developments in the fields where he practices as an expert. 
His services, which do not replace but supplement and broaden those of regularly employed personnel, are 
justified on the ground that he saves his client m>re than he cost him.” 
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Products Index 


© Your complete index to chemicals, materials, equipment 
and services taken from this issue’s advertisements, new 
products departments and “Guide to Technical Literature.” 
@ Products listed feature code numbers which show the page 
on which they appear. L (left), R (right), T (top), B (bot- 
tom) indicate ad location; A, B, C, etc. and a, b, ec, ete. iden- 
tify specific product items on an editorial page or in an ad. 
@ You can get information on any listings by circling its key 
number on the Reader Service Posteard (see inside back 
cover). Replies will come direct from the companies manu- 


facturing the products. 
Chemicals 


Acid 
Adipic, bulletin 1-12 
Anhydrous, hydrofluoric 
Benzoic, U. S. P. & tech..... 


Primary decyl 
Aldol production 
Aluminum chloride 
Aluminum, gold-colored 
Ammonia 


Boron, elemental 
Calcium chloride, bulletins 4 


Calcium nitrate, tech 
Calcium silicates, synthetic. ... 
Carbon, activated 
Carbons, metallurgical 
Carbonate of potash 
Catalysts, platinum metals 
Caustic potash 
Chemical applications 
Chemicals TL453, 494E 
494F, 494G, 494H 
Fine industrial 
Peroxygen 
Petrochemicals 
Chloride, cuprous 
Chlorine 
Bulletins 7, 8, 11 & 14 
Liquid, bulletin 12 
Chlorine compounds, organic. 494K 
Chlorofluorocarbons 
Coagulant aid 
Defoamers ; 
Di-iso decyl phthalate 
Dimethyl sulfoxide ......... 495A 
Dispersions, lithium 


Emulsions, silicone 
Epichlorhydrin 
Ethers & oxides 
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Glycerine 
Heat transfer medium 
Hexamethylenetetramine .... 
Hydrogen peroxide ...495F, 495G 
12-Hydroxystearin 
Isomers, xylene 
Ketones, ethylamy] 
Laury! chloride 
Methionine 
Molybdenum 
Nitrogen 
Nitrogen fertilizer solutions. .495J 
Nitroparaffins 
Oils, tall 
Oxides, chromium 
Paraformaldehyde 
Petroleum products 
Phenolic spheres 
Polyethylene ....123, 144A, 496C 
Polyphenyl, chlorinated 
Polystyrenes 
Polyvinyl materials 
Propylene glycol 
Refrigerants 
Resins 
Coumarone-indene 


Hydrocarbon 

Nylon 

Penacolite 

Polyethylene 
Resorcinol-formaldehyde ..496G 
Synthetic 496H, 4961 
Tetrafiuoroethylene 

Vinyl chloride 


Seed dressing, mercurial 
Sequestrants, non-hygro- 
scopic 
Silicone products 
Soda 
Ash, bulletins 5 & 6 
Caustic 
Bulletins 5 & 6 
Sodium benzoate 
U.S. P. & tech 


Sodium metasilicate, 
anhydrous 
Sodium perborate 
Sodium phosphates 
Sodium-sodium handling .... 
Sodium sulfate 
Sodium sulfhydrate 
Solvents 
Aromatic 
Chiorinated 
Industrial 
Sulfur dichloride 
Sulfur monochloride ........ 384k 
Surface active agents 
Surfactants 
Cationic 
Titanium dioxide 
Vitamin B,, 


Floor, germicidal 
Zinc dust, superfine 
Zinc Nitrate, tech 


Equipment 

Accumulators, high pressure. .56-7 

Agitators, radial, propeller, 
bulletin 58-W 

Air handling equipment 

Aluminum 

Amplifiers 

Analyzers, oxygen 

Analyzers & recorders, 
folder ND46-91 (2) 

Applicators, outsert, bulletin 


Bags, laminated-textile 
Batchers, electronic 
Bearings, roller 
Bellows, chemically inert 
Belts, v- 
Blenders 

Liquid-feed 


Bulletin B-154 

Blowers & exhauster, centri- 
fugal, bulletins 120-B-14, 
AF-154 & RB-154 

Bolts, alloy steel, bulletin 


Borescopes 
B rakes, magnetic disc 
Burners 

Bulletin SC-156 


Centrifuges 
Chemical 

Ceramics, chemical 

Clamps, pipe 
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PRODUCTS ... 











Cleaners, air, ele tronic ...... 511B 
Coatings, protective ....285, 498C 
ee Fi i a a 422 
Cocks, sleeve-packed .......... 265 
Combustion equipment ....... 421 
Combustion units, sub- 
TRO ce es as 514B 
Compressors ....... 44-5, 399, 428 
Bunetin 67-11. i. AGS 8 
Forms 3228 & 3182 ........ 54-5 
Bulletin HAC-40 ............. 86 
BR Rees 291, 515A 
PG ROW 6 342 
I ei) Src exe chee 363 
Condensers, surface, bulletin 
ty EE ae ene ereee erin) Gre tpemas 96 
Conduits, panel ............. 300D 
Control stations, sodium 
NNO aah wees ees dee 8 504E 
Control systems, catalog 
TE0t & SHN0 Ea 62 
Controls 
REAP eee OG Sar See 67 
Dini: level 666. FY. 286-7 
PROINURIO iio ke eS TORS 504D 
Pneumatic level .......... 302E 
Pressure-vacuum .......... 504 
Valve, catalog L-550 ........ 156 
Conveyor-elevators ........... 457 
Cea IS RY BL517 
POON OS HOO oR 89a 
Data book 2289 .......... 14 
Coppers, welding ............ 309 
Couplers, bulletin F-10 ........ 306 
Crushers, cone .......:..... 511C 


Cryptalligers ..... 0.2.5.2. 140-1c 


Compete WUD! iiss cc as BL453b 
Demisters, bulletin 17 ........ 392 
DONORS 66.5 PSS BOS R512 
EGG ABN CAP 65. oo ARG 438 
Dispersions, plastic ......... 307b 
TN 6 EEK sts oR 311 
Drives 

NE Sikck wikccnre a aik svc 055 Sn 90 

Gear, right-angle ......... 300B 
DPE as Brciasy series 152 

fT” COS anna ees ERE GaP LF SS es? 15 

MO 6s CRS en eae 263 
NR i ag ae oi gia al a 160, 171 

Bulletin AH-438-11 ......... 506 

NT chp undees Onc oes Oe B522 

Cemnieec A: 34 re BRS B520 

PE orca cao a csleeee 140-la 

Ten Gre be OR ES 166 
Drying systems, flash, 

COINS BR SU, iS 406 
Duct systems, bulletin 4B ..... 458 
Ducts, plastic, brochure 

as ONES HIG PRS L516 
Dust collectors .......... 325, 334 

bene OTR eo ee 271 

Water wash, bulletins 

DEON 55565 ok ok Oe L449 
DE ORIN sis PES 425 
BONNE 66 SSE BES 396, 486 
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offers 
specialized experience in 


STAINLESS STEEL 
FABRICATION 


With 50 years of experience in the field, KIRK & BLUM offers 


economical fabrication to the most 


Stainless fabrication is quite differ 
working. KIRK & BLUM engineer 
knowledge and techniques to do an 


exacting specifications. 

ent from conventional steel 

s and workers have the special 
outstanding job. 


In all-important welding, for example, you are assured intelligent 
control of these factors which contribute to a first quality 


fabrication job: 
—selection of the best process . . 
welding, seam or spot welding. 


. metallic are or inert gas are 


—prevention of distortion and warpage. 
—restriction or removal of discoloration. ; 
—isolation of chemical and physical properies from disturbance 


which might lead to corrosion. 


Whatever your requirements, KIRK & BLUM facilities are at your 


service. For prompt quotation, send 
& Blum Mfg. Co., 3208 Forrer St., 


rints and details to: The Kirk 
cincinnati 9, Ohio. 


THE KIRK & BLUM MANUFACTURING CO. 
3208 FORRER STREET 
CINCINNATI 9, OHIO 





Literature on request: 
“SHEET and PLATE 
FABRICATION” 
“ELECTRICAL ENCLOSURES” 
(\ ZN 
= 


LULL ALum METAL FABRICATION 


We Bring Your Prints to Life 
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100 % 
RECOVERY 
of both liquid and solids 


This new Niagara “Batch Miser” Horizontal Plate Filter 
leaves no heel at the end of the cycle. Slurry flows 
under pressure directly to the individual plates from a 
central manifold . . . then through the filter medium or 
filteraid . . . and into the tank. With other designs there 
is always heel left in the tank unless a scavenger leaf 
is employed. 


No tie rods . . . less down-time Plates fit snugly 
together at the rims and are held tightly in this position 
by a pressure ring. Integral with the cover, the pressure 
ring bears on the rim of the top plate. As the cover is 
tightened, pressure is exerted on the plate assembly 
equally around its perimeter. This simple construction 
prevents leakage and eliminates possibility of warping 
the plates. Plates can be removed from the tank singly 
or in a bundle and are easily slipped off the central 
manifold for quick cake removal. Send for complete 
data. 


eceeeececee MAIL COUPON TODAY eeereeeeoce 


Niagara FILTERS 


A DIVISION OF 


American Machine and Metals, Inc. 


Dept. cE-656 EAST MOLINE, ILLINOIS 





00 Send Bulletin with complete data on the new Niagara “Batch 
Miser” Horizontal Plate Filter for handling. 


(0 Have representative call. 





NAME & TITLE 





COMPANY 





ADDRESS 





city ZONE STATE 
Specialists in Liquid-Solids Separation 
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PRODUCTS ... 
Steam-jet, bulletin 
W-205-E21 
Elbows, long tangent, 
catalog 54 
Elevators, bucket 
Evaporators 
Steam, bulletin 300 
Excitation units 
Expanders, tube, catalog 


Fabrications 
Specialty, catalog 155 
Stainless steel 

Fans 
Catalog DB-37-55 
Cast iron 
Centrifugal 

Feeders 


Film, polyethylene 
Filter aids 
Filter cloth 
Filter housings 
Filter paper 
Filters ....11, 64, 140,-1d, 151, 331 
Bulletin 111 
Air, bulletin 230 
Filter presses 
Horizontal plate 24-5, 488 
Fire extinguishers, catalog 


Fittings 
Impact 
Metal pipe 


er sr or Saeed: 


Stainless & alloy steel 
Stainless steel 
Welding 
Fixtures, explosion-proof 
Flanges, pipe 
Fractometers, vapor 


Publication 1819 

Mechanical force 

Vacuum, bulletin G-20 
Gaskets 

Heat exchanger 


Generating equipment, gas .... 
Generators 
Inert gas, bulletin 1-10 


Graders, precision 
Grating & stair treads, 
bulletin 2486 
Heat exchange equipment 
Heat exchangers 327, 502G, 
503A, 503B, 5038C, 503H 
Bulletin 250 
Manual 837 
Cross bore 
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Heat transfer systems 
Heaters, induction 
Homogenizers, laboratory . 
Hooks, bulletin DMCE 
Hose 
Flexible metal 
Catalog CC-400 
Bulletin IND4 


Indicators 

Dual lamp 

Liquid level 

Plugging 
Instruments, process control. .505F 
Insulation 

Block 

Cellular glass 

Industrial Te 

Pipe, bulletin SO-55 ........ 371 
Ion exchange equipment 
Joints 

Ball, catalog 215B 

Expansion 


Joints & bellows............ ; 
Kilns, rotary, bulletin 1115. ..158 
Laboratory equipment. .165, T519 
Lead equipment, acid hundling.1389 
Linings, rubber 
Loading, front end 
Loading arms 
Lubrication systems 
Magnets, bulletin B-2¢4 
Manometers, diaphragm 
Materials of construction, 

clad steel 
Materials handling 

Bulletin FK-26A 


Liquid, bulletin 567A 
Positive displacement, 

bulletin M-152 
Viscosity 


Production 
Tube & rod, continuous ball. . 435 
Mixers 
Bulletin B-107 
Bulletin B-109 
Catalog 78 
Centrifugal 
Laboratory, bulletin B-112. .257c 
Portable 
Bulletin B-108 
Pug mill 
Ribbon 
Side entering, 
bulletin B-104 
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e sade 


has pushbutton 
unloading... and handles 
out-of-balance loads! 


Now Tolhurst has combined bottom discharge with 


Center-Slung® suspension. Complete unloading is con-. 


trolled by a single knob. So the new Batch-Master Cen- 
trifugal saves unloading time and runs smoothly, safely 
— with vibration largely eliminated. 


FREE BULLETIN illustrates how Center- 
Slung Centrifugals handle 3 to 4 times 
greater out-of-balance loads than ordi- 
nary machines. Send for your copy now. 


pence =---—-==-- MAIL COUPON TODAY 


Tolhurst CENTRIFUGALS 


A DIVISION OF 
American Machine and Metals, Inc. 
Specialists in liquid-solids separation 
DEPT. CET-656, EAST MOLINE, ILLINOIS 
[) Send free Bullegin TC-14-55 on new Batch-Master. 


[( Have a representative call. 
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PRODUCTS ... 

Top entering 
Catalog B-102 
Propellor type, 

bulletin B-103 

Turbine 

Mixing equipment 
Monochromators 
Mortars 

Motor units, catalog 51 
Motors 

Bulletin MU-185 

Chemical 

Corrosion-proof 

Explosion-proof 

Fan cooled, totally enclosed. .359 


Right-angle 
Pump 
Synchronous 
Weather-protected 
Nickel, corrosion resistant 
Nozzles, spray 


Ovens, laboratory & production 


Packings, teflon 


““NETONE” Filter Paper is a neoprene impregnated kraft paper that Packings & gaskets 


offers decided mechanical and chemical advantages over standard . 
filter papers. Paints : 
When compared to 60-pound unbleached kraft ““NETONE” Filter Paper Plastic 
shows a 500% increase in wet tensile strength, wet burst factor in- Protective 
creases from 6 to 57 and there is a marked increase in abrasion and Papers 
crease resistance. Autopositive 
Specialty 
Pipe 
Corrosion resistant 
a sino thinieiaeh es Flexible 
60-Pou ” ng eprene Plastic, bulletin 80 
Kraft Resin Treated (3%) Saran Vnad 
0 
0 
0 


The following are a few test results indicating comparative resistance factors. 


72 hr. 86 hr. Pipe & fittings 
6 min. Abr. Aluminum 
Glass 
Catalogs EA-1 & EA-3..50-la 
Seamless steel, nickel plated.413 
Pipe installation, glass, 
Write us about your requirements and we will be glad to send samples catalog PE-3 
for your testing. Pipe & tubing 
Plastic 


10% HCL 


10% NaOH 6 hr. 72 hr. 


.. And for your filter cloth requirements we weave fabrics of VINCEL*, 
Saran, Nylon, ORLON**, Glass, VINYON Nt, TEFLONtt, DACRON*** 
and Polyethylene. Samples sent on request. . 
Plastics 
* TM—NFM Reg. U.S. Pat. Off. Platforms, portable, 
** TM for Du Pont acrylic fiber H 
*** TM for Du Pont polyester fiber magnesium 
+ TM—Union Carbide and Chemical Co. Positioners 
Tt TM for Du Pont tetrafivorethylene fiber Power, spec. TP-MFI 


Valv 
havens of Industrial Filter Media for over Tifty Years iiknaheok air 


Presses, filter 
National }Filter Mledia Corp.) Process equipment 
General Offices & Mills: New Haven 14, Conn 
. : : Catalog 860 
aoa 4 pes _y Lake City 1, Utah Chemical, bulletin P-55 
ea rane ra meg Fabricated, bulletin 550 


Los Angeles, Calif.: 811 West 7th Street Houston, Texas: 1503 Hodley St. 


Chicago, Hi.; 3557 W. Peterson Ave. Oslo, Norway: Nicoloi Friis i 
Cinci i, Ohio: Roselown Center Bidg. Johannesburg, South Africa: Edword L. Bateman Impervious graphite 
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Propellers 

Proportioning systems 

Pumping & heating, fuel oil, 
bulletin 40 


Bulletin S-146 
Bulletin 56Sce 
Acid 


Bulletin CE-55 
Acid & chemical, 
bulletin 203-7 
Centrifugal 
Bulletin 120-B 
Circular 184B 
Split case 
Chemical 
Close-coupled, bulletin 975....441a 
Condensate 


Direct flow, data 67A 
Double suction, 
bulletin 955-Q 
Electromagnetic ....38-9, 516D, 
517A 
Gas, bulletins 31-B-17 & 


General purpose 
Hand 
Heat transfer 
Non-clog 
Paper stock, bulletin 958. ..441d 
Process, bulletin 1125-B 
Proportioning, 
bulletin 4065-2 


Sump, bulletin 963-F 
Solids 
Vacuum, bulletin 50-B-13. .339d 
Vertical turbine 
Reactors, bulletin 356 
Recorders 
Bulletin MG10 
Prod. spec. E12-5 
Pentiometer 
Temperature, bulletin 80... .452 
Rectifiers 
Germanium 
Mechanical 
Refrigeration condensing 
units 
Refrigeration, vacuum 
Regulators 
Jet pipe, bulletin 139 
Unit, bulletin 155 
Rings, insert 
Ropes, fiber 
Oe. a 5 So ns Leek Bee 19 
Rubber & plastic materials, 
bulletin CE-50 
Rubber products 
Scanners, microfilm 
Scrapers, drag 
Sereens 
Gyratory, bulletin 07B8446. .:05 
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Job-Rated for the 
Particular Load to 
Give Maximum Performance on Your Job 


NON-LUBRICATED 
EASILY-ASSEMBLED 
FLEXIBLE COUPLINGS 


Tormotic).- 1A to 5100 ft.-Ibs. 


MAINTENANCE-FREE INSTANTLY- 
ADJUSTABLE VARIABLE SPEED PULLEYS 


ECONOMICALLY-PRICED INFINITELY- 
VARIABLE SELECT-O-SPEED 
TRANSMISSIONS 


J 


a, aN A 
+ J Seg ‘ + 
{A a 
yg Py 


KE 
fi | 
Ul ccccedl JL 


Get Lovejoy performance for your equipment. 
Request full information now. 


4961 WEST LAKE STREET * CHICAGO 44, ILLINO!S 
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Vibrating 


Book 2377 
Charging the Abbé Seals 
Dispersall Mixer Mechanical 
described here Bulletin MS-1155 
Rotary, bulletin B-111 ... 
Selector 


Separators 
Cylinder 


Magnetic 
Sieves, molecular 
Slings 
Steam systems 


Stainless . 
Stopples 
Storage systems 
Surfacing, floor 
Tank cars 
Tank trucks, stainless 
Tanks 

Chemical 


Tantalum 


eco then Investigate me 
the Abbe Dispersall Mixer Test equipment, environ- 


Thermometers, bulletin T-13...377 
Here’s what a user in the ceramic field has to say about fast Titanium 
mixing cycles: Towers, cooling 
Tractor-shovels 
Transformers, dry-type, sealed .355 
Transmission equipment, 

NOI hk CRO eel eer 491 


“‘We mix a 5000-Ib. charge of air-floated clay and other ingre- 
dients in a total of 60 minutes—35 minutes to charge, and 25 
minutes to mix. Our experience has been that a similar amount 
of slip with the standard equipment used in the industry would Sas 
require several blunges for the same amount of ingredients. Transmissions, gear 
Before installing the Abbé Dispersal! Mixer, our blunging cycle Transmitters 

was a minimum of 4 hours per mix.” Potentiometer bulletin 


Pressure 
Temperature & pressure, 
bulletin 98097 


FOR MOST FLUID MIXES AND PASTES 


...the Abbé Dispersall Mixer gives you power and speed, plus 
the tremendous advantage of easy cleaning, which readily allows 
shifting from one color or formulation to another. Tooth pastes, 
creams, ointments, latex and other paints, inks, colors, pharma- 
ceuticals.. these are just a few of the products that are mixed Bulletin 10-55 
and dispersed better and faster in the Abbé Dispersall Mixer in Bulletin 257 
a ONE-stage operation Trucks 


WRITE FOR CATALOG 78 


ABBE ENGINEERING COMPANY Slt atic 


Condenser 


50 Church Street + New York 7, N. Y. 
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Tubing 
Flexible 


Teflon 

Turbines, high-speed, 
bulletin GEA-6232 

Unloaders, boxcar 

Unloading system, pneumatic, 
package assembly 

Valve actuators, electro- 


61, 72, 98, 815, 8387 
420b, 509E, T518 
Automatic drain 
Butterfly 
Check, dise type 
Compressor 
Control 


Drain or sampling 
Flow, bulletin 344 


Catalog 55-1-W 
Ref. book 39-3 
Porcelain 
Reducing 
Rotary airlock 
Solenoid 
Vessels, pressure 
Vibratory equipment 
Washers, sub-surface 
Water treatment, demineral- 
izers 


Services 

Acidizing service 

Acrylonitrile handling 

Air, water & industry 

Anodes, magnesium 

Atomic terms 

Chemical cleaning 

Chemical processing 

Chemical shipping 

Data handling systems 

Design & construction 
Process plants 
Sulfuric acid plants 

Design & engineering, 
ammonia plants, bulletin 
0-54-1 . 

Design & installation, 
ammonia plants 

Engineering services, bul- 
letins GED-2244 & GED- 
1966B 

Fire protection 

Industrial location services... 

Patent abstract service 
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... make every step a safe step 
BLAW-KNOX ELECTROFORGED® 
STEEL GRATING and STAIR TREADS 


On stair treads, walkways, catwalks, platforms and floors—both indoors 
and outdoors—you can provide safe walking conditions. For Blaw-Knox 
Electroforged Steel Grating brings you these exclusive features: 


. rigid one-piece construction—-easy to install 
. non-slip twisted crossbar—for safe footing 


. three types of bearing bars 
e square bars—for smoothest walking surface 
e knurled bars (Furro-Grip)—for extra safety 
plus relatively smooth walking surface 
e serrated bars—-for maximum safety under ex- 
tremely hazardous skid conditions 


. no sharp corners to clog—self-cleaning 
. all surfaces accessible—easy to paint 
. maximum open area—for light and ventilation 


Write for your copy of new Bulletin No. 2486 
—or send dimensional sketch for quotation. 


Wilt BI AW-KNOX COMPANY 


BLAW-KNOX EQUIPMENT DIVISION 
Pittsburgh 38, Pennsylvania 





GRATING APPLICATIONS: floors « platforms * walkways * catwalks « stair treads * fan 
guards ¢ shelving * and many other uses, both outdoors and indoors, for versatile steel grating 
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Guide to Technical Literature 


® Want to build up your files and keep them up-to-date? 


You can get any publication in this comprehensive guide-— 


free—just for the asking. 


©@ It’s easy—simply circle the item’s number on the 


Reader Service Postcard and mail. Replies will come directly 


from companies offering the literature. 





Chemicals 





Acid, Adipic...... Comprehensive 8 p. ref- 
erence gives physical & chemical prop- 
erties; principal reactions on the 
carboxyl & alpha methylene groups; 
solubility curve & suggested uses; 
ete. Technical Bulletin 1-12. 

365 *National Aniline Div. 


Acid Anhydrous Hydrofiuoric...... 40 p. 
book contains valuable information 
concerning hydrofluoric acid anhy- 
drous. Provides useful data for those 
who now use HF, or for those who 
are contemplating its use. 

68 *Harshaw Chem. Co. 








Acid, Itaconic...... 20 p. paper bound, 
index-type technical bulletin outlines 
uses & properties of itaconic acid—a 
versatile organic compound made in 
commercial volume by fermentation. 
ee Booklet No. 82. 

*Chas. Pfizer & Co. 





Acid, Muriatic...... Features high purity 
muriatic acid—Hooker White. This 
special grade muriatic is entirely free 
or arsenic. Contains .003% or less 
sulfates, & .0001% or less iron. Tech- 
nical Data Sheet. 
384e *Hooker Electrochem. Co. 


Aleohols, Lower...... Bthyl Alcohol for 
detergents or Isopropyl Alcohol for 
rubbing. Your detergents scrub better 
and your alcohols rub better when 
formulated with Enjay Lower Alco- 
hols. Request complete details. 

133 *Enjay Co. 


cage = Primary Decyl. --An im- 
t intermediate in the manufac- 











Aluminum Chioride...... Surface area of 
a solid catalyst, such as aluminum 
chloride, bears an important ~ 
tionship’ to reaction rate. That’s wh 
company produces it in 4 different 
mesh sizes. Full data. 
384a *Hooker Electrochem. Co. 


Ammonium Bicarboua y Am- 
monium Mietbuness is a 4 = 
cost source of ammonia and ca 
dioxide. Makes mavailable detatied 
technical information in addition to a 
test product sample. 
494B Solvay Process Div. 








Anhydrides...... es uses, 
pac we ‘idperties ap s ecfications, test 
shippin constant 


boil ‘or rp Tl seophente 

botiag satztur ydride. wire for this 

— ides” booklet F 5280. 
Carbide fy Carbon Chem. 





* From advertisement, this issue 
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Calcium Chiloride...... 2 bulletins offer 
tables, graphs, applications. Cover 
properties, use, and control of straight 
ealcium chloride as brine medium in 
refrigeration and ice manufacturing 
systems. Bulletins Nos. 4 & 16. 
147e *Solvay Process Div. 


Calcium Nitrate, Technical..... . Baker 
Calcium Nitrate, Tech. in thin flat 
flakes ... faster dissolving, uniform 
purity-lot after lot, controlled water 
of hydration, easier to handle. Re- 
quest samples 4 oe ces. 
369a . Baker Chem. Co. 


Carbonate of Potash...... Nialk Carbo- 
nate of Potash is supplied in 48% 
and 52% solutions, and in solid forms 
as 83.5% to hydrate, and as 
calcined (less than 1% He. Request 
data on this new Hooker chemical. 
884c *Hooker Electrochem. Co. 


Carbons, Metallurgical...... New  tech- 
nical bulletin discusses chemical and 
physical characteristics of ney mgr 
cal carbons. Details the grades, e 
mental contents and available mesh 














sizes. Bulletin J-35. 
494D Barneby-Cheney Co. 
Catalysts, Platinum Metals...... In many 


procedures, production control, purity 
of end product & cost of catalysts are 
brought to peak efficiency thru use of 
one of the platinum metal catalysts. 


See literature. 
303 *Baker & Co. 


Caustic Potash...... Nialk Caustic Potash 
is available in 45% to 52% solutions, 
& in the following solid forms as 90 
& as 85% (low chloride) material: 
solid, flake, ey broken, 
crushed & walnut. “Full d 
384b *Hooker areas, Co. 


Chemicals...... Bulletin lists products 
availiable from commercial production. 
Gives commercial products, custom 
manufacturing, developmental prod- 
ucts & research interests. For further 
information, ask for Bulletin No. 2. 

$4E Maumee Chemical Co. 











Chemicals... ...The 1956 Fisher Chemical 
Index lists over 7300 chemicals. It 
gives structural formulas, formula 
weights, melting and boiling points, 
and color-index gw, vailable 
on request—Catalo; -C. 
494F star Scientific Co. 


Chemicals... ... “Ready Reference to the 
Chemicals You Live By” is a pocket- 
size folder which provides a handy, 
helpful list of Diamond chemicals for 
quick reference. Copies are available 


upon request. 
494G Diamond Alkali Co. 


Chemicals. -Valuable reference lists 
“the properties and uses of some 35v 
of the more than 600 basic industrial, 
pharmaceutical, and agriculturai 
chemicals currently produ by the 
pro Chemical Come. ? Fe 
494 w Chem Go. 














Chemicals, Fine-Industrial ...... 12 p 
Price Schedule covers Baker fine R 
industrial chemicals. Includes: acetic 
acid, acetophenetidin, barium hydrox- 
ide, calcium bromide, calcium chlo- 
ride, nitric acid, etc. 

941 J. T. Baker Chem. Co. 


Chemicals, Peroxygen...... Becco offers 
various bulletins on hydrogen peroxide 
& its properties, persulfates, sodium 
perborate, peracetic acid, peroxygen 
compounds, textile bleaching & pulp 


bleaching. 
500 *Becco Chem, Div. 








Chemicals, Petrochemicals...... Company 
sets new high standards in petro- 
chemicals—constantly Gouin de- 
mand for purer petrochemicals are 


met by new Sun petrochemical] 
plants. Technical Bulletins, 
4943 Sun Oil Co. 





Chloride, Cuprous Used in the manu- 
facture of acrylonitrile, vat dyestuffs, 
phthalocyanine pigments special 
batteries. Company makes available 
samples, experimental quantities & 


data sheet. 
149 *Baker & Adamson. 





Chliorine...... ers valuable technical 
bulletins: re Liquid Chlorine”; #8- 
“Alkalies & Chlorine in Treatment of 
Municipal & Industrial Water”; #11- 


“Water Analysis” ; #14- -"‘Chlorine 
Bleach Solutions.” 
147a *Solvay Process Div. 





Chlorine Compounds, Organic...... Bul- 
letin gives full details on fumigants, 
solvents and extractants,.vapor de- 
greasing, dewaxing, dry cleaning and 
intermediates. Physical properties 
and specifications shown. 

4 Carbide & Carbon Chem. 





Chlorine, Liquid...... Presents new 72 p. 
technical and engineering service 
bulletin, “The Analysis of Liquid 
Chlorine and Bleach.” Literature con- 
tains valuable data, tables, charts and 
indexes. Bulletin No. 12. 
147b *Solvay Process Div. 





Di-ise Decyl Phthalate...... Recently de- 
veloped phthalate plasticizer enables 
you to substantially increase life of 
your vinyl products—at a volume cost 
less than that of dioctyl phthalate. 
a literature & samples. 

4L Ohio-Apex Div. 
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Dimethyl Sulfoxide Potential uses 
include: desulfurization & separation 
of petroleum fractions by selective 
solvent action ; paint removal ; solvent 
for acetylene & other gases; etc. 
err te Technical Bulletin. 

Stepan Chem. Co. 





Elastomers Yeoprene and Hypalon 
elastomers are used in improving 
products and cutting maintenance and 
replacement costs. Company offers 
“Neoprene Notebook” and “Facts 
about Hypalon”. 

317 *E. I. DuPont de Nemours. 





Emulsions, Silicone Bulletin covering 
HSC #362 Silicone Emulsion. Well 
suited to mold release applications 
where maximum stability and release 
performance are desired. Bulletin 
No. 11-118-0-2-56. 
495B Harwick Standard Chem. Co. 





Epichlorhydrin New technical infor- 
mation bulletin includes: physical 
properties; applications; typical re- 
actions; physiological properties; nu- 
merous references ; etc. Request copy 
of Bulletin No. F-8862. 
495C Carbide & Carbon Chem. 





Ethers & Oxides 64 p. reference dis- 
cusses applications of 32 products in- 
cluding ethylene oxide & propylene 
oxide. Gives data on physical proper- 
ties, solubilities, shipping, specifica- 
tions, etc. Ref. No. F-476 
495D Carbide & i Chem. 





Glycerine Offers valuable booklets 
including: “Glycerine Alkyds Tailored 
to Need” (20 p.) ; reference on glycer- 
ine standards & specifications (8 p.); 
booklet covering properties & applica- 


tions (16 bi. 
169 *Glycerine Producers’ Assoc. 





Hexamethylenetetramine...... New bulle- 
tin reporting on properties & uses of 
this cyclic derivative of formalde- 
hyde & ammonia. Especially useful in 
the synthetic resin industry. Request 
“Hexamethylenetetramine”’ bulletin. 
495E Heyden Chem. Corp. 





Hydrogen Peroxide “Albone”, an 
aqueous hydrogen peroxide solution, 
is available in grades containing 35% 
and 50% by weight HeOe Descriptive 
literature contains information on 
Sreeneens and applications. 
495F E. I. du Pont de Nemours 








Hydrogen Peroxide Announces re- 
lease of a valuable literature refer- 
ence—an article reprint on formation, 
manufacture, properties & uses of 
hydrogen peroxide & other peroxides. 
Request Bulletin No. 2A. 
495G Buffalo Electro-Chem. Co. 





12-Hydroxystearin Describes Castor- 

wax 12-Hydroxystearin...the low 

cost synthetic wax with valuable plus- 

features. Includes details of the many 

uses of Castorwax and formulation 
ees. Technical Bulletin 7. 

5H Baker Caster Oil Co. 





Molybdenum “The Use of Molyb- 
denum as a Fertilizer in Australia” is 
a survey of Australian practice pre- 
pared by the Commonwealth Scien- 
tific and Industrial Research Organ- 
ization. Bulletin No. Ag-8. 
4951 Climax Molybdenum Co. 





Nitrogen Fertilizer Solutions 
dian Nitrogen Fertilizer Solutions for 
Direct Application’ discusses and 
illustrates the compositions, chemical 
properties, and methods of using these 
solutions in agriculture. 
495d Nitrogen Div. AC&D. 





Nitroparaffins As solvents, the NP’s 
present an unusual combination of 
properties. Request Technical Data 
Sheet for details, specifications, prop- 
erties, uses, solubility tables, etc. plus 
product samples. 

R419 *Commercial Solvents Corp. 


Oxides, Chromium Most stable of the 
green pigments, unaffected by acids, 
etc., non-fading. The 4 pure chromium 
oxides withstand ceramic tempera- 
ture; the 2 hydrated used for brilliant 
color. Data & samples. 

409 *Williams Colors & Pigments. 
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of refinery 


engineering... 


Platformer designed and constructed for 


National Cooperative Refinery Association, McPherson, Kansas 


HE Refinery Engineering Company of Tulsa, Okla., 
generally known as TRECO, is one of the most success- 
ful companies in the engineering, design and construction 
of refineries and petrochemical plants. TRECO specializes 
in the construction of oil refineries, natural gasoline and 
petroleum by-product chemical plants and similar installa- 
tions. It designed and built, for instance, the first integrated 
shale oil plant and the first remote-controlled automatic 
booster station fora gas pipeline. Recent contracts of 
significance have included units for Continental Oil, Shell 
Oil, and The Texas Company. TRECO’s reputation is out- 
standing for completion of facilities ahead of schedule. 
TRECO is a division of Vitro Corporation of America. 
When Vitro acquired that operation recently it. not only 
broadened the base of its engineering services, but acquired 
a construction arm for the first time. Vitro enjoys a wide 
reputation for excellence in processing and technical en- 
gineering and design, but it has not previously included 
construction among its services. Close relations with Vitro 
Engineering Division give TRECO important new insights 
into the engineering problems of the various nuclear and 
other processing fields and a consequent diversification 


of its activities. 


For detailed information write 


THE REFINERY ENGINEERING COMPANY, Tulsa, Oklahoma 
A Division of 





"MST 


@ Research, development, weapons systems 
3K Nuclear and process engineering, design 
A Refinery engineering, design, construction 


CORPORATION of AMERICA 
261 Madison Ave., New York 16, N.Y. 
S Uranium mining, milling, processing, refining 


@ Rare metals, heavy minerals, fine chemicals 
© Ceramic colors, pigments, chemical products 





Look behind! 
you need another 


Brookfield Viscometer 


You, too, probably rely more on viscos- 
ity for quality control, than ever before. 
The easy accuracy, positive convenience 
of Brookfield viscometers has made this 
possible. To take profitable advantage 
of viscosity control, your current equip- 
ment must keep pace with laboratory 
and production demands. We'll wager 
your Brookfield viscometer needs some 
help — one or two partners to help 
save costly man hours, increase effi- 
ciency, and be on hand in case of 
emergency. 


The economy of Brookfield visco- 
meters and allied equipment — the 
world’s standard for viscosity measure- 
ment and control — makes it your best 
move to write, wire or phone for full 
information today! 


ENGINEERING > LABORATORIES, INC. 
STOUGHTON 13, MASSACHUSETTS 





LITERATURE . . . 





Paraformaldehyde New bulletin re- 

soy on properties and uses of this 

of formaldehyde. Important in 

the synthetic resin industry. Copies 

of the “Paraformaldehyde” bulletin 
are available on request. 

496A Heyden Chem. Corp. 





Phenolic Sphere The tiny spheres, 
made of Bakelite phenolic resin and 
filled with sealed-in gas, can cut 
crude oil losses as much as 80 to 90 
per cent. Request “The Microballoon 
Laver Reduces Evaporation Losses.” 

Bakelite Co. 





Polyethylene .. . Offers new 14 p. 
brochure describing currently avail- 
able grades of low molecular weight 
A-C Polyethylene. Gives actual and 
suggested end uses for these versatile 
polymers. Bulletin No. 116. 
496C Semet-Solvay Div. 





Poly ‘ornady Chlorinated Aroclor 
1248 is a highly stable chlorinated 
petzphenyi ; oes not support com- 
ustion up to its boiling range 652° 
to 725° F.; is non-corrosive. Request 
technical information. 
86a *Monsanto Chem. Co. 





Polyvinyl Materials Products made 
from Geon rigid vinyl! include corro- 
sion-proof pipe, fumes ducts, tanks, 
Care materials that can be machined, 
heave , sawed, drilled, and cemented. 

aaa new bulletin on Geon 8700-A. 
*B. F. Goodrich Chem. Co. 


Propylene Glycol Comprehensive lit- 
erature includes applications, physio- 
logical properties, specifications, phys- 
ical properties and solubility data 
for propylene glycol. Request 16 p. 
reference, No. F-8738. 
496D Carbide & Carbon Chem. 








Resin, Coumarone-Indene The spe- 
cial pale, low-odor coumarone-indene 
resin .. . prescribed for freeze-thaw 
stable PVAc emulsion paints . 
features valuable cost-saving advan- 
tages. Request samples & data. 

159 *Neville Chem. Co. 





Resins, Hydrocarbon Covers prop- 
erties & specifications of resins & 
resin solutions & gives many spe- 
cific formulations & cooking proce- 
dures for aluminum vehicles, etc., in 
Tech. Bulletins 219 & 2 
496E Velsicol Chem. Corp. 





Resins, Nylon Zytel is the du Pont 
trade-mark for a versatile group of 
long-chain synthetic polymeric amides 
exhibiting extreme toughness & 
strength. Complete data on properties 
& applications on request. 

Tila *E. I. du Pont de Nemours. 





Resins, wih rig New bulletin gives 
description, typical properties, physi- 
cal characteristics, applications & 
storage & handling information on 
Penacolite Brittle Resins B-1A, B-16, 
B-22. Technical Bulletin C-6-230. 
496F Koppers Co. 





Resins, Resorcinol- Formaldehyde ai te te 
Synvaren PLS-R is a “stopped” resor- 
cinol-formaldehyde resin for use with 
latex in treatment of rayon & nylon 
for subsequent adhesion to rubber. 
ga 12-198-0-10-55. 

496G Harwick Standard Chem. Co. 





Resins, Synthetic CB-35 offers many 
advantages over materials now in 
use, particularly in areas of baking, 
gas formation, collapsibility & re- 
sistance to “over baking.” Technical 
literature & goupls on request. 

Goodrich Chem. Co. 


Reston, Synthetic 4 p. booklet 
includes examples of cra applica- 
tions with data on flexibility, viscosity, 

t life, cure times & available forms. 
end for “Scotchcast Resins” booklet 


oday. 
4961 Minnesota Mining & Mfg. Co. 








Resins, Tetrafiuoroethylene ...... Teflon 
tetrafluoroethylene resins used exten- 
sively in process industries. Offer 
chemical inertness, high heat resist- 
ance, low-temperature toughness, etc. 
Properties & applications. 
71b *E. I. du Pont de Nemours. 
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Resins, Vinyl Chloride Copolymer. . 
Exon 450 is a vinyl chloride copoly- 
mer resin of intermediate molecular 
weight which may be used in solution 
resin work. Properties & character- 
ory in Bulletin No. 13. 

Firestone Plastics Co. 





Silicone Products Announces release 
of “1956 Reference Guide to Dow 
Corning Silicone Products.” Products 
gee by physical form & cross- 

dexed by usage. Thoroughly illus- 
trated with charts, tables, graphs, etc. 
497B Dow Corning Corp. 





Caustic......Technical & engineer- 
service bulletins cover a wide 
qoope of subjects. Includes: physical 
——_ pray. use, handling 
storage o wa% soda, soda ash. 
Bulletin Nos. 
147¢ *Solvay Process Div. 


Wall chart (17” x 23”) 
ives 37 specific, successful sugges- 
ions for safely handling solid, liquid 

& flake caustic soda. Safety recom- 
mendations cover first aid measures, 
protective practices, etc. 

497C Diamond Alkali Co. 








Benzoate In perishable food 
products, sodium benzoate offers low- 
cost insurance against bacterial ac- 
tion. For details of this assured pro- 

nm, request leaflet, “Preserving 
with Sodium Benzoate.’ 
497D Monsanto Chem. Co, 





Sedium Perborate Becco sodium per- 
borate is widely used for dye develop- 
ment and in the manufacture of pow- 
der bleaches, cosmetics, etc. For 
complete product information, request 
detailed Bulletin No. 45. 
497E Buffalo Electro-Chem. Co. 





Sodium Phosphates Announces avail- 
bility of a valuable reference, “Sodium 
hosphates”—an easy-reading booklet 
lving a brief yet complete review 
f technical and commercial aspects 
f sodium phosphates. 
p7F Monsanto Chem. Co. 








Sedium Sulfate West End Chemical 
has doubled its production of sodium 
sulfate to over 100,000 tons a year. 
Company makes available on request 
product samples, prices and freight 


schedules. 
459 *West End Chem. Co. 





Sedium Sulfhydrate Hooker, sodium 
sulfhydrate dissolves rapidly, even 
in cold water. There’s virtually no 
gedimentation even after long stand- 
ing. Available in 90-lb. & 350-Ib. 
drums. Technical Data Sheet. 
384d *Hooker Electrochem. Co. 








Selvents, Aromatic Cover a_ very 
wide evaporation range. Their indi- 
vidual characteristics satisfy specific 
requirements in a great variety of 
formulations. See, ‘Shell Aromatic 
Solvents for the Coatings Indusiry.’ 
497G Shell Oil Co. 





Solvents, Chlorinated 14 p. Bulletin 
furnishes technical information on 
Diamond chlorinated solvents. In- 
cluded are: carbon tetrachloride, per- 
chiorethylene, methylenechloride, 
chloroform, methyl chloride. 

Diamond Alkali Co. 


Surface Active Agents Emulsifier 
1990-A is a cationic surface active 
ent developed specifically for emul- 
sification of pentachlorophenol. Ref- 
erence includes physical properties, 

em etc. Bulletin O-8. 
971 Armour & Co, 








A series of 8 Igepal CO 
brands range from the oil-soluble 
Igepal CO-430 to the extremely hydro- 
P ylic Igepal CO-880. Igepal CO-630 
lacks odor & is sediment-free. 
geeet booklet on Igepal CO 

*Antara Chem. 





ts New data folder on 
“Tergitol” Surfactants. Describes 7 
nonionics and 4 anionics. Informa- 
tion on physical properties, shipping 
data and specifications. LP  artmea 
— on wee and clean 
4973 Carbide & oa Chem. 
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All-bronze, 150-pound R-S Valve for 
operation at—300° F. Valve is installed 
with 18” insulation in operating cell. W 


Special 12-inch R-S Butterfly A 
Valve, with finned lubricated 
stuffing box, is used for serv- 
ice with hot gases at 1,000° F. 


SPECIAL R-S VALVES SOLVE 
TEMPERATURE, CORROSION, 
ABRASION PROBLEMS 


To meet rugged processing conditions, R-S Butterfly Valves 
can be built to your requirements. For valve bodies and parts, 
any metal or other material that can be cast or welded — 

even plastics — may be specified. 


There are a number of materials available to meet extreme 
working conditions involving corrosion, abrasion, erosion, high 
heat and pressure. In addition, the R-S Rubber-lined Valve 
may be specified to resist certain types of corrosion. Every 

R-S Valve gives you quick and positive closure with any type 

of controls, uniform control in normal regulating ranges 

and minimum pressure drop. 


If your past experience offers no precedent, you can call on 
our background in specialized valve engineering to solve 
material problems. 


We have built valves to operate in a temperature range of 

from —300° F to +2,000° F. For complete 

information on our complete line of butterfly, —_yyopauuc Il caTES & HOISTS 
ball and cone valves, see our local repre- TURBINES Ta re ash RAKES 
sentative or write S. Morgan Smith PUMPS IMME ACCESSORIES 
Company, York, Pennsylvania. 


FREE-DISCHARGE 

VALVES 

CONTROLLABLE- 

PITCH 

SHIP PROPELLERS 
AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED TORONTO 
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HERE’S HOW 


; 


C,H. WHEELER 


VACUUM 


Refrigeration 


HELPS CUT 
BLEACHING 


COSTS 


By converting weste steam to efficient refrigeration, 
this new C. H. Wheeler Steam Jet equipment cools 
process water for a chlorine dioxide absorber. It is 
an important part of the modern bleaching process 
recently installed at the Foley, Florida plant of 
Buckeye Cellulose Corporation. This C. H. Wheeler 
unit cools process water from 70° F to 40° F at the 
rate of 150 gallons per minute with a capacity of 
194 tons. It operates 24 hours a day with practically 
no maintenance, because the only moving part is the 
chilled water pump. There is no noise . . . no vibration 
... NO wear. - 


You, too, can convert exhaust steam in your mili to 
an economical cooling system for process water. 
Investigate the very considerable savings in C. H. 
Wheeler Steam Jet Refrigeration, especially as it 
applies to new chlorine dioxide bleaching methods. 


Phone or write C. H. Wheeler Manufacturing Co., 19th & Lehigh, 
Philadelphia 32, Pa.... Manufacturers of Steam Jet Ejectors 
* Vacuum Refrigeration « High Vacuum Process Equipment « 
Steam Condensers + Centrifugal, Axial and Mixed Flow Pumps- 
Deck Machinery « Marine Condensers, Ejectors and Pumps. 


WE 602 


CH Wheeler 
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LITERATURE .. . 








Vitamin B., A dark red, crystalline 
powder ; practically odorless & taste- 
less. Uses—as anti-anemia factor in 
treatment of pernicious anemia, trop- 
ical & non-tropical sprue, etc. Tech- 
nical Information Sheet. 
498B Mallinckrodt Chem. Wks. 


Zine Nitrate, Technical Baker Zinc 
Nitrate, Tech. in thin flat flakes... 
faster dissolving, uniform purity—lot 
after lot, controlled water of hydra- 
tion, easier to handle. Request sam- 
ples & prices. 
369b *J. T. Baker Chem. Co. 








Construction Materials 





Castings, High Alloy Covers facili- 
ties for producing high alloy static & 
centrifugal castings & offers data on 
castings used for resisting high tem- 
peratures, corrosion & abrasion. Re- 
quest Bulletin No. 3150-G. 
440 *Duraloy Co. 





Coatings, Protective Describes Amer- 
coat No. 87—a heavy bodied, high 
solids vinyl resin coating which can 
be applied at thicknesses up to 10 
mils in one coat. General physical 
& chemical properties detailed. 

285 *Amercoat Corp. 





Coatings, Protective Fully illus- 
trated, 25 p. Catalog offers complete 
information on the anti-corrosion 
tapes manufactured by Polyken Sales 
Division. Features success in protec- 
tion of underground pipelines. 


r 


498C Kendall Co. 





Coatings, Protective Atlas produces 
a complete line of neoprene, vinyl, 
styrene, epoxy, chlorinated rubber & 
polyester coatings. They are pioneers 
in corrosion protection. For further 
data, refer to Bulletin 7-2. 

422 *Atlas Mineral Prods. Co. 





Fabrication Special facilities for the 
fabrication of pressure vessels, high 
pressure piping & unusual weldments, 
custom designed to specification, are 
described in a new 18 p. brochure. 
Request Bulletin GS-56-4. 
498D Foster Wheeler Corp. 





Fabrication, Specialty Presents fully 
illustrated brochure of fabricating 
facilities of a company which special- 
izes in engineering and fabrication of 
specialty and custom-built equipment. 
Request Catalog No. 155. 

437 *Fritz W. Glitsch & Sons. 





Insulation, Pipe Lower heat losses, 
lower cost with new Snap*On glass 
fiber pipe insulation. Available in 
sizes that will fit pipe from 3?” to 33” 
nominal diameter, inclusive. Request 
Technical Bulletin SO-55. 

371 *Gustin-Bacon Mfg. Co. 





Paints, Plastic “Seal-Kote” paint 
does not bubble, blister, chip or peel. 
Its smooth, leathery surface is prac- 
tically self-cleaning & resistant to 
stains of oils, greases, fumes & dirt. 
Bulletin LL-2421. 
498E Wooster Sealkote Co. 





Paints, Protective Tygon “ATD” 
Hot Spray Paint saves you countless 
hours of “down time.” Request the 
new TYGON Protective Coatings 
Manual for further information on 
these paints. 
102 *U. S. Stoneware. 





Rubber & Plastic Materials Piping, 
pumps, valves and tanks have a wide 
range of temperatures, pressure, im- 
pact resistance. For details about Ace 
rubber and plastic materials, request 
Technical Data CE-50. 
427a *American Hard Rubber Co. 
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Rubber Products Laboratory facili- 
ties for compound developing, fabri- 
eating techniques for producing rub- 
ber products to close tolerances, & a 
showing of representative products 
highlighted in 8 p. Brochure. 
499A Goshen Rubber Co. 





Steels, Alloy Here are just three of 
the various grades offered .. . Altemp 
A-286, S-816 & S-590. Company 
makes available certified laboratory 
data on the properties of their high 
temperature Super Alloy Steels. 

344 *Allegheny Ludlum Steel Corp. 


Steels, RubberLined..... .: Ace  rubber- 
lined steel... strength & pressures of 
steel plus chemical resistance of hard 
rubber. Excellent for alkalis, most 
inorganic acids, many organic acids, 
etc. Bulletin CE-52. 
426c *American Hard Rubber Co. 


Steels, Stainless 1 p. illustrated 
booklet describes the physical proper- 
ties and analysis, reiative corrosion 
resistance, fabrication, application 
and care of MicroRold Type 
nickel-free stainless steel sheet. 
499B Washington Steel Corp. 











Surfacing, Floor Newest advance- 
ment in continuous search for better 
corrosion - proof materials — offers 
greater protection than conventional 
acid-proof floor materials. Brochure 
& trial sample of Corocrete on re- 
quest, 
417 *Ceilcote Co. 





Tantalum Tantalum is immune to 
hydrochloric acid, nitric acid, bromine, 
iodine, chlorine and many others. It 
is strong, immune to thermal shock, 
unequalled in heat transfer efficiency. 
See, Tantalum Booklet. 

503 *Fansteel Metallurgical Corp. 





Titanium . ... . Titanium “top-hat’”’ 
thwarts corrosion damage. Fits 
snugly into top of condensers. Data 
on application and _ fabrication of 
titanium alloys in descriptive Rem- 
Cru Review. 

60 *Rem-Cru Titanium. 





Electrical & Mechanical 





Bearirgs, Roller Yew 72 p. Catalog 
contains specification and data payes 
on all models of Shafer units. Shaft 
sizes range from 3” to 7”. Includes 
new load rating tables and engineer- 
ing data. Catalog 55. 
499C Chain Belt Co. 





Four reels of Veelos ad- 
justable v-belt replace up to 316 dif- 
ferent sizes of endless belts—& take 
up a space of only 16 in. square. 
Veelos Data Book contains valuable 
engineering data. 

350 *Manheim Mfg. & Belting Co. 





Brakes, Magnetic Disc Yew through- 
shaft magnetic disc brake incor- 
porates the advantages of solenoid 
operation. The design of the unit per- 
mits drives off both ends of the shaft. 
Request Bulletin No. 2802. 
499D Stearns Magnetic. 





Casters Yew 4 p. catalog shows full 
line of Rapistan casters. Describes 
exclusive features of Steel Forged, 
Cold Forged, and Stamped Steel from 
light to heavy duty, and recommends 
uses. “Condensed Caster Catalog.” 
499E Rapids-Standard Co. 
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NEPTUNE 


look 


WHAT YOU CAN DO 


Now witH 


LIQUID METERS! 





1. Improve 
Quality Control 


WITH METER-PRINTED 

BATCH TICKETS 

This Neptune Print-O-Meter auto- 
matically stamps a ticket with the 
number of gallons or pounds of 
liquid delivered to your batch or 
process . . . a perfect, fool-proof 
record for closer control over qual- 
ity, costs, and inventory. Coupled 
with Neptune Auto-Stop or Auto- 
Switch features, it offers you many 
new time and labor savings. The 
Print-O-Meter 
accurate Neptune meters from 1 to 


is available with 


4 in. size, 5 gpm. to 500 gpm. 


2. Control 
Pumps, Valves, etc. 


WITH AUTO-SWITCH METERS 


An explosion-proof electrical switch 
on this meter is actuated automat- 
ically when the desired quantity of 
liquid has been delivered. Use it to 
turn pumps on or off, to actuate 
solenoid valves, start agitators, ‘or 
control other cycling operations. 
Available with or without the 
mechanically coupled Auto-Stop 
valve, which also is actuated by 
the tripping mechanism in the 
register. Auto-Switch available with 
Neptune meters from 1 to 4 in. 
size, 5 gpm. to 500 gpm. 


Ask for Helpful Metering Bulletin 567A 


v 


Lists more than 150 liquids . . . chemicals, syrups, 


hot and cold water, oils, ete. . . . you can measure 
faster, more accurately, more automatically with 
Neptune disc-type liquid meters. 


Branches in: 


METER COMPANY 
19 West 50th Street, New York 20, N. Y. 


ATLANTA ® BOSTON ® CHICAGO © DALLAS © DENVER 
NO. KANSAS CITY, MO. © LOS ANGELES © LOUISVILLE 


PORTLAND, ORE. © SAN FRANCISCO 


| In Canada: NEPTUNE METERS LTD., TORONTO 14, ONTARIO 





BECCO Peroxygen Chemicals 


Send for any of these 
BECCO BULLETINS 


HYDROGEN PEROXIDE AND ITS PROPERTIES 
History of the Hydrogen Peroxide Industry. 


2&2A. Hydrogen Peroxide. 


3. 
23. 


40. 
41. 
42. 
46. 


PERSULFATES 


11. 
34. 


SODIUM PERBORATE 


45. 


PERACETIC ACID 


4. 


PEROXYGEN COMPOUNDS 


1. 
5. 
6. 
 s 


TEXTILE BLEACHING 


25. 
29. 
35. 


38. 


PULP BLEACHING 


31. 
32. 


47. 


MISCELLANEOUS 


15. 


15A. 


17. 
26. 


27. 


33. 
36. 


Highly Concentrated Hydrogen Peroxide. 
Method of Measuring H20. Concentration 
in More Concentrated Solutions. 


Equipment for Use with High-Strength H.0>. 
Becco Hydrogen Peroxide 35% Formula F. 
Becco Hydrogen Peroxide 35% Formula D. 


Concentrated Hydrogen Peroxide. 





Self-Heating of H202 Storage Vessels. 
Stability of Pure Hydrogen Peroxide. 
The Analysis of H202 Solutions. 
Hydrogen Peroxide Vapor. 

Hydrogen Peroxide Physical Properties 
Data Book (Price $1.00 prepaid). 

Becco Hydrogen” Peroxide SP ‘100’’. 





Potassium Persulfate. 


Uses of Persulfates—A Bibliography, Part |. 


Ammonium Persulfate. 


Uses of Persulfates—A Bibliography, Part II. 





Sodium Perborate. 





Peracetic Acid 40%. 


Analysis of Aliphatic Peracids. 





Active Oxygen Chemicals. 
Acetyl Peroxide. 

Sodium Carbonate Peroxide. 
Alkaline Earth Metal Peroxides. 


Sodium Pyrophosphate Peroxide. 
Urea Peroxide. 


A Safe Method of Isolation of Acetyl 
Peroxide. 





aa of Peracetic Acid Bleaching 
lutions. 


Hydrogen Peroxide Dry-in Process for 
Bleaching Wool. 

Modification of Wool with Peroxygen 
Compounds. 

Oxidation of Vat Dyes on Cotton and 

Synthetics with Hydrogen Peroxide. 


Treat t of Ceilul and Cellul 
Derivatives with Peroxygen Compounds. 





Bleaching with Some Peroxygen Chemicals. 


Fluorescent Agents in Hydrogen Peroxide 
Bleaching of Knit Goods. 


Successful Bleaching of Type 670 Nylon. 
Knit-Goods Bleaching Range. 


Continuous Bleaching of Cottons with 
Silicate-Free Peroxide Solutions. 





Groundwooo Bleaching Variables — 
A Statistical Approach. 


Hydrogen Peroxide Bleaching of Chemical 
and Mechanical Pulps. 


Peroxide Bleaching of Pulps. 


High-Density Pulp Bleaching Processes. 
Development Studies on Last-Stage 
Peroxide Bleaching of Alkaline Pulps. 
Peroxide Bleaching of Southern Pulps. 


Becco Laboratory Procedures for Pulp 
Bleaching, 1955 Edition. 





Peracetic Acid 40%, A New Germicide- 
Fungicide for the Food Industry. 


Application of Peracetic Acid Germicidal 
Washes to Mold Controi of Tomatoes. 


Oxidation Reactions with Aliphatic Peracids. 


Purification of Metal Salt Solutions with 
Hydrogen Peroxide. 

Modification of Starches, ces and 
Gums with Peroxygen Chemicals. 

Seed Treatments with Peroxygen Chemicals. 
Progress in Peroxides. 


Surface Treatment of Metals with 
Peroxygen Compounds, Part |. 


Surface Treatment of Metals with 
Peroxygen Compounds, Part !/. 


Epoxy Fatty Acid Ester Plasticizers. 
Epoxidation-Hydroxylation Reactions. 
Action of Silver-Catalyzed Persulfate on 
1,2-Glycols. 


Epoxidation-Hydroxylation Reactions. 
Octylene Oxide, New Olefin Epoxide. 
Dodecane Oxide, New Olefin Epoxide. 
Ci 6C 16 Olefin Oxide. 


BECCO CHEMICAL DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


STATION B, BUFFALO 7, N. Y. 
BUFFALO + BOSTON «+ 


CHARLOTTE + CHICAGO 


NEW YORK « PHILADELPHIA « VANCOUVER, WASH. 


LITERATURE .. . 





Expanders, Tube Announces new 
General Catalog on tube expanders, 
cutters & accessories for fire tube 
boilers, water tube boilers, con- 
densers, Goolers & heat transfer units. 
,Request your copy of Catalog 81. 
‘BL458a *Gustav Wiedeke Co. 





Fixtures....../ ppleton vented fixtures 
offer : ‘eiviatee- tight’ contact cham- 
ber; ‘“Full-circle”’ venting; “Inter- 
changeable” unilet body ; Conversion 
to different wattages in just 58 sec- 
onds. Request complete information. 
155 *Appleton Electric Co. 





Gaskets, Teflon The ideal seal for 
many process applications is a Flexi- 
tallic gasket with teflon trapped be- 
tween edges of stainless steel. For 
complete data request folder, “Teflon 
in Flexitallic Gaskets.” 

04 *Flexitallic Gasket Co. 





Motor Units Rugged in construction 
and simple in design, Chapman Motor 
Units insure longer life with fewer 
repairs. Smooth, accurate and trou- 
ble free operation. For details, re- 
quest Catalog 61. 

98 *Chapman Valve Mfg. Co. 





Motors Motors to power your pumps, 
agitators, compressors and blowers. 
Offers diversified line of standard 
motors, from 1/6 to 500 hp, readily 
adapted to your requirements. For 
complete information-Bulletin MU- 
85. 


76 *Wagner Elec. Corp. 





Motors, Gear The U. S. Syncrogear 
Motor is completely described and 
illustrated in a new 16 p. full-color 
brochure. Includes: normalized cast- 
ings, friction-free oil seal & genuine 


pyramidal design. 
373 *U. S. Blec. Motors. 





Motors, Pump 16 p. describes hollow 
shaft Verticlosed grease- and oil- 
lubricated motors in sizes from 14 
to 400 hp; also single phase designs 
up to 7% hp, & totally-enclosed types 
up oe 150 hp. Bulletin 1903. 

500 S. Elecl. Motors. 





Motors, Weather-Protected 
nounces the publication of 
reference describing in detail the con- 
struction features of Allis-Chalmers 
weather-protected motors for outdoor 
installation. Bulletin No. 05B7874B. 
500B Allis-Chalmers Mfg. Co. 





Packings & Gaskets p. bulletin 
features a wide variety of R/M Pack- 
ings & Gaskets made of “Tefion.” In- 
cludes available sizes & service recom- 
mendations. Available upon request 
—Form. No. 6906. 
500C Raybestos-Manhattan. 





Seals, Mechanical Combining chem- 
ically impervious teflon with a. bal- 
anced bellows design—Chemiseal ex- 
ternal mechanical seals last longer & 
give unsurpassed performance. De- 
tails in Bulletin No. MS-1155. 

431 *U. S. Gasket Co. 





Seals, Mechanical, Rotary Company 
announces the availability of a new 
8 p. reference which shows how you 
get maintenance-free sealing that 
slashes fluid mixing cost » a new low 
Illustrated Bulletin B-11 
257h *Mixing i cteicnciias Ce. 





Seals, Selector The new Sealol Flex- 
ibox Sealector enables you to decide 
on seal type size and materials for 
your specific requirements. Covers 
48 typical products handled in the 
process industries. Request Sealector. 
447 *Sealol Corp. 





Seals, Shaft Type 9 Shaft Seal for 
corrosive and high temperature ser- 
vices. Teflon wedge shaped sealing 
member is ae sa td to chemicals & 
solvents-permits hig temperature 
service to 500°F. Bulletin S-205-2. 
500D Crane Packing Co. 





Tefion Products Illustrated booklet, 
“The Best in Teflon,” covers data on 
Tefion parts & products—bellows, bel- 
lows connectors, pump & valve pack- 

tubing & other molded forms. 
. Chemlon Catalog. 
*Crane Packing Co. 
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Transmission Equipment, Power 
lustrated, 24 p. describes line of power 
transmission equipment. Includes ; ; 
variable speed pulleys; wide v-belts 
sheaves ; motor bases ; counter- 
shafts; Select-O-Speed Transmission. 
491 ‘*Lovejoy Flexible Coupling Co. 


Transmissions, Gear. .New book- 
let describes the 7 different AS. of 
the company’s new Plan-Gear Trans- 
mission. Offer 1 or 2 forward speeds 
& a choice of reverse gear ratios. 
Request “Plan-Gear Transmission.” 
501A American Gear & Mfg. Co. 


Turbines, High-Speed Well-designed, 

efficient seals . . . cut steam leakage 

. .. reduce maintenance costs of G-E 

High-speed Turbines. Also feature 

low-cost, easily-replaced carbon pack- 
 . Bulletin GEA-6232. 

76 *General Elec. Co. 











Handling & Packaging 





Acrylonitrile Handli Issues a 
Technical Bervice Bulletin discussing 
the techniques for safe storage and 
handling of acrylonitrile. A data 
sheet fanéet listing physical properties 
- = pure compound is included. 

Monsanto Chem. Co. 





Conveyors The 375 transfer conveyor 
features: lengths from 8’; widths 18”, 
24” & 30”; & handles "almost any 
bulk material. Company offers new 
Folder, showing how you can figure 
horsepower & belt width. 
*Barber-Greene. 





Conveyors, Screw Link-Belt’s sound 
engineering and quality manufacture 
assure you of top performance. A 
92-page Screw Conveyor Book con- 
tains complete ordering data. Request 
your copy. Book No, " 

14 *Link-Belt Co. 











Drums, Acid Seamless chimes of 
Hackney two-piece acid drums har- 
bor no acid traces between shipments, 
These drums are rugged & durable. 
Request Drum and Barrel Catalog & 
minimum quantity data. 

15 *Pressed Steel Tank Co. 





a Rotary Airlock Illustrated, 
72 bulletin covers the complete line 
of rater Rotary Airlock Feeders. In- 
cludes data on selection, features, 
specifications, dimensions, installation, 

etc. Bulletin No. P-55. 
501C Prater Pulverizer Co. 





Loading Arms Use Chiksan Loading 
Arms for handling tough corrosives. 
The time proven answer where the 
accent is on service, safety and speed. 
Be sure of maintaining smooth pro- 
duction schedules. Chiksan Catalog. 
s *Chiksan Co, 





Materials Handling If you are pres- 
ently conveying dry, pulverized ma- 
terials into, through, or out of your 
plant, get the full story on Fuller- 
Kinyon-——harnessing air to move ma- 
terials. Bulletin FK-26A. 
380 *Fuller Co. 





Newly revised informative 
bulletin covers slings varying from 
4 ton safe load to 48.7 tons safe load. 
If you have the problem of lifting 
loads with overhead cranes and hoists, 
request Bulletin No. 5308-R. 
501D Macwhyte Co. 





Sodium Handling Teflon can be 
bonded after sodium treatment. If 
you are using metallic sodium for the 
first time in this application, request 
“Handling Metallic Sodium on a Plant 
Scale.” 
35-6C *U.S. Industrial Chem. Co. 





Tractor-Shovels The HA “Pay- 
loader” & the larger models—to 23 
cu. yd.—do the work of 4 previous 
units. Ideal for any bulk materials 
you have to load, dump, stockpile or 
spread. Request ‘Payloader” litera- 


ture. 
*Frank G. Hough Co. 
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ESSO USES GAS ATMOSPHERES’ 
MODERN INERT GAS SYSTEM 


Gas Atmospheres’ advanced 
automatic turndown system 
and interconnecting control for 
operation in conjunction with 
compressors sold Esso Stand- 
ard Oil Company on the new 
Gas Atmospheres’ In- 

ert Generator for pe- 
troleum processing. 


This compact genera- 

tor unit delivers 10,000 

cfh of inert gas. Esso 

uses the gas to purge 

lines and tanks before 

filling with a different 
material, and for dis- 
placing undesirable 

vapors during process 

and storage at their large pilot 
plant installation at Baton 
Rouge, Louisiana. 


The generator is the most 


modern unit of its kind in the 
industry. If you, like Esso, want 
the most modern and econom- 
ical gas generation equipment 
possible, then contact Gas At- 
mospheres first. 


Compact, unitized, neatly arranged 
control panel for new Gas Atmos- 


pheres’ Generator Line. 





Tough piping problems 
made easier with AMPCO’ PIPE 


... the pipe that resists corrosion and velocity damage, 
withstands mechanical abuse 


P.. Ampco Pipe on your tough, liquid-handling jobs, 
and, mister, you've got something. First of all 
you've got pipe that’s easier and less costly to install. 
It stands up under wrenches and hammers without 
thread distortion and subsequent leakage. It is readily 
welded with shielded arc procedures, ‘‘On-the-job” 
changes and maintenance may be done by the 
average weldor. 


Pipe made from this unique aluminum-bronze alloy 
is hard, yet it’s unusually tough — gives you Brinell 
hardnesses of 150 and tensiles up to 70,000 psi. 

It has high strength-to-weight ratios. 


But here’s the best part of the story. It is highly 
resistant to many acids and caustics, It has high velocity 
tolerance—permits flow rates up to 18-20 fps, It 
withstands the action of abrasive solids in suspension and 
resists cavitation-pitting. It combines the advantages of 

many different pipe materials without their drawbacks, 
What's more, you can get Ampco Pipe in all 

standard sizes, many from stock. Fittings are also 

available to 3600 psi and flanges to 5000 psi, 

Write us now for full information. 


AMPCO METAL, INC. West Coast Plant 


Dept, CE-6, Milwaukee 46, Wisconsin Burbonk, California 


PR-19 
*Reg. U. S. Pot. Off. 








LITERATURE .. . 





Trucks, Hand New “Hi-Lift Plat- 
form” Hand ‘ruck offers load se- 
curity & fingertip controls while 
maintenance is made easy. Traveis at 
3 m.p.h. empty & 2.2 m.p.-h. fully 
loaded. Reauest details. 
502A Clark Equipment Co. 





Trucks, Industrial New Model B-224 
Lamson Mobilift Industrial Truck fea- 
tures added maneuverability & in- 
creased safety factors. New Mobilift 
also has double ae construction. 
Literature upon request 
502B Lamson Mobilift C orp. 





Trucks, Lift Compact new Hyster 
QN-20 Monomast Lift Truck is 
claimed to be an ideal “work horse” 
for both inside & outside production. 
Offers faster load placement & greater 
safety. Request Form No. 1452. 
502C Hyster Co. 





Trucks, Walkie Electric Design of 
this new truck features compactness 
& safety for the operator. Other 
specifications: 3 travel speeds, easy 
maintenance & lightweight construc- 
tion. Request Bulletin 860. 
502D Raymond Corp. 





Unioaders, Boxcar Describes the 
Kar-Flo boxcar unloader, which uti- 
lizes oscillating motion to empty grain 
& other free-flowing bulk materials 
from railroad boxcars at rate of 4 
ears per hr. Folder 2645. 
502E Link-Belt Co. 





Vibratory Equipment Electro-perma- 
nent magnetic Hi-Fi vibratory equip- 
ment needs no rectifier. Operates at 
3600 CPM directly off an AC line. 
Units are automatically self-adjusted. 
Request data. 

R451 *Eriez Mfg. Co. 





Heating & Cooling 





Surface burners give you 
peak combustion efficiency. You can 
easily adjust a Surface inspirator to 
give correct gas-air ratios uniformly 
over the entire operating range. Bul- 
letin SC-156. 

L514 *Surface Combustion Corp. 





Burners, Ribbon . Selas ribbon 
burners are specially ‘designed gas- 
fired heating units which produce a 
narrow, uniform sheet or “ribbon” of 
flame. Employed in continuous heat 
processing application. Bul. SC-1004. 
502F Selas Corp. of America. 





Combustion Equipment Eclipse “Proc- 
ess Designed” combustion equipment 
fires immersion heating tanks for fin- 
ishing aluminum. Request Catalog 
describing Eclipse’s line of combus- 
tion components. 
421 * Eclipse Fuel Engrg. Co. 





Condensers, Surface Ross surface 
condensers serve power plants every- 
where. Qualified engineers can help 
you in the solution of condensing 
and heat exchanges problems. Request 
your copy of Bulletin 8.2K1. 

96 *Ross Heat Exchanger. 





Heat Exchangers B&G Exchangers 
feature: efficient design, special fea- 
tures, precision workmanship. & cor- 
rect selection & handling of materials. 

Request B&G catalog showing appli- 
eation range. 
327 *Bell & Gossett Co. 





Heat Exchangers Illustrated, 16 p. 
Design Manual provides basic in- 
formation on the characteristics, de- 
sign, and operation of the Pyrex 
modular shell and tube heat ex- 
changer units. Bulletin No. PE-33. 
502G Corning Glass Wks. 





Heat Exchangers Designers & build- 
ers of bends, coils, condensers, coolers, 
heat exchangers, heaters, piping. re- 
boilers, etc., offer reference to help 
select your heat transfer equipment. 


3ulletin No. 250. 
372 *Whitlock Mfg. Co. 
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Heat Exchangers Two new bulletins 
describe the distinctive features, ap- 
plications & design details of the 
G-R_ twin G-Fin Section & the G-R 
fin-fan Exchanger.” Request Bulletin 
Nos. 1401 & 2400. 
508A Griscom-Russell Co. 





Heat Exchangers...... New bulletin con- 
tains data & illustrations of interest 
to designers & users of custom-built 
heat transfer equipment. Describes a 
number of available heat exchanger 
types. Request Bulletin HE. 
503B Downingtown Iron Works. 








Heat Exchangers The improved de- 
sign heat exchanger, Type ““BD’’, has 
proved efficient under stringent condi- 
tions in the petroleum, power, chem- 
ical processing, and other naenrins. 
Bulletin Supplement 12-HS 
5030 Schutte & Koerting Co 





Heat Exchangers, Impervious Graphite 

Accommodates operating pres- 

sures in 150-200 psi range; simple de- 

Sign results in good resistance to 

physical shock ; easy shell side clean- 
ing. Details in Bulletin No. 

503D Falls Industries. 





Heat Exchangers, Plate High ther- 
mal efficiency, high pressure resist- 
ance, precision tightening, simple 
cleaning. To get all the facts, request 
the “DeLaval Heat Exchanger Bulle- 
tin” today 
79 *De Laval Separator Co. 





Heat Transfer Systems Yapacities 
can range from small portable units 
to large gas- or oil-fired units gener- 
ating from 250,000 to over 10,000,000 
B.T.U.’s per hour. Request names of 
designers & manufacturers. 
386b *Monsanto Chem. Co. 





Heaters, Induction Offers new litera- 
ture item listing application, features, 
description, operation, specifications & 
ordering directions for Sixty-Cycle In- 
duction Heaters. Request your copy 
of Ref. No. GEA-6036. 
503E General Elec. Co. 





Ovens, Laboratory & Production 
New, illustrated brochure describes 
re-designed models of laboratory & 
production ovens. Includes new engi- 
neering, construction & control fea- 
tures for “V” series ovens. Bul. 100. 
503F Despatch Oven Co. 





Pumping & Heating, Fuel Oil Fives 
information on fuel oil pumping & 
heating units designed to prepare, for 
combustion, all grades of fuel oil in- 
cluding No. 6 or Bunker “C” oil & 
residiums. Bulletin 40. 

R516 *National Airoil Burner Co. 





Refrigeration Condensing Units 
Offers commercial units from } to 10 
H.P. Discusses air cooled and water 
cooled units, capacity control, dimen- 
sional data, gasoline driven units and 
truck units. Catalog 47. 
503G Brunner Mfg. Co. 





Steam Systems.....Sterile, Pyrogen-Free 
Water from Boiler Steam with Selas 
Steril-Aqua System. New _ direct 
method produces up to 500 gallons 
per hour automatically, economically. 
Offers descriptive literature. 

336 *Selas Corp. of America. 





Towers, Cooling Special features. 
Superior shaft seals, heavier bearings, 
more conservative horsepower ratings, 
more rigid housing & more positive 
lubrication. Get your new Pritchard 
Cooling Tower brochure. 

L447 *J. F. Pritchard & Co. 
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TANTALUM... 
If you don’t need it, 
you can't afford it. 


If you need it, you can’t 
afford to do without it! 


oF is an easy matter to determine whether or not 
© you need tantalum in your process. If tantalum 
eliminates shut-down, product contamination, side 
reactions, fume damage and other waste due to 
corrosion, you need it! 

If tantalum increases equipment life four-fold, or 
more, even if it costs only twice as much...you need it! 

Tantalum is immune (not merely resistant) to any 
of the following: hydrochloric acid, nitric acid, per- 
chloric acid, bromine, iodine, hydrogen peroxide, 
chlorine, chlorine dioxide and many others. It is so 
slowly attacked by sulfuric acid that life may be 
measured in decades. It is si:ong, immune to thermal 
shock, unequalled in heat transfer efficiency. 

Fansteel engineers can evaluate the pros and cons 
of tantalum very precisely as they apply to your 
process. From that point, it will be very easy for you 
to reach your own conclusions. 


USE TANTALUM WITH ECONOMY for most 
acid solutions and corrosive gases or vapors. 


Not recommended for HF, strong alkalis or substances containing free SO3. 


Write for free TANTALUM booklet today! 


FANSTEEL METALLURGICAL CORPORATION 


Chemical Equipment Division 
NORTH CHICAGO, ILLINOIS, U.S.A. 

















HAZARDOUS CONDITIONS? 


Use UE Explosion Proof 
PRESSURE-VACUUM CONTROLS 


The Types J95 and J96 Pressure-Vacuum Controls are designed for 
applications in hazardous locations where explosive vapors or gases are 
present and close on-off differential control is required. In both units, 
pressure settings are uncalibrated and adjustment is made by an 
internal nut. 





Adjustable Range . . . .| J95 — Various ranges between 0 and 500 psi limits. 
J96 — Various ranges between 0 and 180 psi limits. 


Switch Differential . J95 — Factory pre-set for any differential between 2 and 30 psi. 


J96 — Factory pre-set for any differential between 3” W.C. 
and 2 psi. 








Up to 15 amps. at 115 or 230 volts A.C. 20 amp. A.C. or D.C. 
swtiches also available. 





N.O., N.C., or Double Throw — no neutral position. 





Maximum Pressure J95 — Up to 600 psi. 
J96 — Up to 180 psi. 





Electrical Connections . | J95 — Lead wires attached to screw type terminals on switch 
via 14" NPT opening. 

J96 — Lead wires attached to terminal block via 34” NPT 
opening. 





Pressure Connection . .}| Via a 44” female NPT connection. 





Enclosure ........] J95 — Cast iron with a gray, baked-enamel finish. For use in 
Class I, Groups C and D locations. 

J96 — Cast iron base and aluminum cover. For use in Class I, 
Group D; Class II, Groups E, F, and G; or Class III 
locations. 





Mounting ........] Surface-mounted by four corner holes with clearance for 
14" screws. 








UNITED ELECTRIC manufactures a complete line of temperature, pressure, 
and vacuum controls. For information on modifying standard units or 
providing custom-built units, consult a UE application engineer. For addi- 
tional data on the Types J9S5 and J96, request new literature available. 


United Hlectne Controls 


COM PAN Y 


WN, M 








LITERATURE .. . 





Traps, Cold -Offers new literature 
item listing application, features, 
description, specifications, principle of 
operation & ordering directions for 
cold traps for liquid sodium system. 
Ref. No. GEA-6456. é 
5044 General Elec Co. 





Traps, Steam Company’s product 
line features long trap life with in- 
frequent maintenance, Makes avail- 
able on request a 44 p. Steam Trap 
Book with practical information de- 
signed to give you better trapping. 
32-3 *Armstrong Mach. Wks. 





Traps, Steam Give faster, more effec- 
tive condensate removal. Powerful 
valve action, positive shut-off, high 
capacity & each unit service tested. 
For more detaiis, request new Bulle- 


tin No. 10-55. 
66 *W. H. Nicholson & Co. 





Traps, Steam.....Yarway Impulse Steam 
Traps feature: Small size—light- 
weight ; only one moving part; stain- 
less steel; won't freeze up. For infor- 
mation request Trap Selector 24 p. 
Bulletin, 

343 *Yarnall-Waring Co. 





Traps, Steam Machined from a solid 
block of stainless steel, this trap has 
only 3 parts ... cap, disc, & body 
hong no valve-closing mechanisms. 
Only moving part is a solid steel disc. 
Bulletin No. 257. 

362 *Sarco Co. 





Instruments & Controls 





Amplifiers 4 p. data folder contains 
descriptions & schematic drawings of 
4 typical applications of the new 
direct current amplifying instrument. 
Also voltage & current amplification 
information. Data Sheet No. 80-1. 
504B Fielden Instrument Div. 





Analyzers, Oxygen......A new 16 p. fully 
illustrated catalog explains principle, 
construction and features of both the 
paramagnetic type Magno-Therm an- 
alyzer and the electronic recorder. 
Request Catalog 55-829-56. 
504C Hays Corp. 





Analyzers & Recorders Chart final 
yield and He-Ne ratio before and after 
recycle gas enters feed stream. L&N 
Analyzers have been proven success- 
ful throughout the process industries. 
Folder ND46-91(2). 

*Leeds & Northrup Co. 





Computers The Bendix G-15 is a 
high speed, large capacity digital 
computer and it is low in cost. Can 
be used economically in engineering, 
research and control functions. Re- 
quest information on G-15 computers. 
363 *Bendix Aviation Corp. 





Control, Moisture “Moisture Control 
by Vi-Speed"” describes the Vi-Speed 
improved method for removing mois- 
ture from air, hydrogen, nitrogen and 
natural gas lines. New model speci- 
fications, dewpoint chart, etc. 
504D Van Products Co. 





Control Stations, Sodium Oxide 

ffers new literature item 
application, features, specifications, 
description & ordering directions for 
Sodium Oxide Control Station. Avail- 
able on request Ref. No. GEA-6453. 
504E General lec. Co. 





Control Systems Electronik instru- 
mentation with Electr-O-Voit relay 
provides continuous throttling in 
saturable reactor control systems. 
Request your copies of Catalog 1531 
& Bulletin 8420. 
62 *Minneapolis Honeywell. 





Controls, Liquid Level Five-Point 
versatility solves processing and 
power plant control problems. Wide 
selection of ranges, pressure ratings 
& materials. For details on 12000 
Series models, see Catalog. 

286-7 *Mason-Neilan. 
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Centrols, Valve. Time, labor & money 
can be saved by opening & closing 
valves with LimiTorque ... “just 
press the button.” There’s a type & 
size of LimiTorque for uy, valve 
operating need. Catalog L-550. 

156 *Phiiadelphia Gear Works. 


Excitation Units - Announces new cat- 
alog on the JAco Varisource for 
spectrochemical analysis. Made in 3 
standard models, each available with 
up to 5 different excitation circuits. 


Catalog V2-56. 
505A Jarrell-Ash Co. 








Fractometers, Vapor Model P-E 154 
vapor fractometer gives you Butene 
separation in 15 minutes. Revolu- 
tionary advance in the field of gas 
& volatile-liquid .analysis. Request 
cenetperee Bulletin. 
i112 *Perkin-Elmer Corp. 





For pressure, vacuum or com- 
pound service. here are no gears 
or teeth to wear out. Cam wiping 
action keeps contact points clean & 
smooth. Provides compuety informa- 


tion in Gage Coates 2 G-2 
416 elicoid Gage Div. 


Gages, Mechanical Force -New bro- 
chure full of actual “Show to do it” 
pictures for Model X Gage. An in- 
genious instrument for precision 
measurement of pressure, tensile or 


torque. Bulletin sg 
505B . C. Dillon & Co. 








Gages, Vacuum with 6 ranges cover- 
ing pressures from 1000 mm. to 0.1 
micron. Equally ideal for the lab- 
oratory & production floor. It is pre- 
cisely accurate & nearly immune to 
abuse. For details see Bulletin G-20, 
367 *National Research Corp. 





Indicators, Dual Lamp......New ‘model 
1F” miniature indicator light has two 
independently wired bulbs and indi- 
cates four different conditions. Used 
in process control systems. Details 
in Data Sheet 228. 
505C Eldema Corp. 





Indicators, Liquid Level......Offers new 
literature item listing application, 
principles of operation, features 
description of Liquid Level Indicators 
for electrical-conducting fluids, Re- 
quest Ref. No. GEA-6454. 
505D General Elec. Co. 





Indicators, Plugging Offers a new 
literature item listing application, 
features, gerne specifications, 
principle of operation & ordering 4di- 
rections for plugging indicators. 
Request Ref. No. GEA-6457. 

05E General Elec. Co. 





Instruments, Process Control 
trated, 8 p. Catalog describes electro- 
optical instruments for process con- 
trol. Includes data on: OptiTherm 
Infrared Radiometers ; OptiTherm In- 
frared Detectors ; etc. 
505F Barnes Engrg. Co. 





Meters, Flow, Magnetic Offers new 
literature item listing application, 
features, description, operation & 
specifications of meters for flow meas- 
urements of Molten Metal. Request 
_. swe. GEA-6360. 
505G General Elec. Co. 





Meters, Fluid New bulletin describes 
Fluidometer automatic metering sys- 
tem for batching light or heavy 
liquids. Installations of direct con- 
trol, remote control, dual valve & 
re systems shown. Bul. FL- 
oo. 


Hetherington & Berner. 





Improve quality con- 

n meter-printed batch tickets. 

Conirvl pumps, vale, = he - seewe 
switch meters. Yo 

faster with Neptune - dise- trp! “liquid 

meters. Bulletin 567A. 

99 *Neptune Meter Co. 





Meters, Positive Displacement For 
measuring gas from 4,000 cfh to a 
miilion, you can trust the qualities of 
R-C Positive Displacement meters. 
R-C “plur-ability” pays dividends. De- 
bd in Bulletin No. M-152. 

*Roots-Connersville Blower. 
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Stondardairé » Blowers 


have been serving many of America’s 
largest bakeries since 1950 


records show 


NOT A SINGLE FAILURE OR REPAIR 


There are two basic reasons for this remarkable, money-saving 
performance. (1) The Standardaire’s simple, extra-rugged con- 
struction. (2) Its efficient, exclusive cycloidal design. 
Standardaire rotors actually never touch. Thus, wear, due to 
friction, is entirely eliminated and there’s no need for internal 
lubrication. 

In addition, you'll find that compact Standardaire Blowers deliver 
more air with less power consumption than any other units of 
equal size or weight. 


Write for your copy of Bulletin B-154 today. 


READ STANDARD 


CORPORATION 


BLOWER-STOKER DIVISION 


370 LEXINGTON AVENUE, NEW YORK 17, NEW YORK 








LITERATURE... 





Monochromators...... The Model 220 Vac- 
uum Ultra-Violet Scanning Mono- 
chromator is designed to produce a 
maximum of work results with a 
minimum of operator effort. Illus- 
trated Booklet. 
506B Paul M. McPherson. + 





Positioners, Power...... Hagan units of- 
fer: High precision, low maintenance, 
uncomplicated design and strong con- 
struction. For full data on _ these 
“Muscles for Industry,” request Spec- 
ification File TP-MFI. 

88 *Hagan Corp. 





| Positioners, Valve...... The Type C Ver- 
nier Valvactor is the simplest me- 
chanical design of any valve posi- 
tioner. It offers unique flexibility, 
super response, extra speed & positive 
positioning. Request details. 

301 *Foxboro Co. 





A. Central flue for hot furnace gases. 

B. Header for center flue and return 
hot gas ducts. 

C. Hot gas ducts. Recorders. ..... Three catalog. sections 
Drvi fe ‘al discuss recording equipment—record- 

D. Drying area for material. ers, accessories & attachments, charts 


& writing system supplies. For fur- 
E. Feed head. ther details oo Catalog Sections 


j 38-56, 80-56, 90-56. 
a. Yagve Sacage band 506C Esterlin-Angus Co. 
G. Furnace gases discharge head. 











Recorders....... Offer valuable features: 
pre-calibrated plug-in receiver units; 
up to 4 pneumatic or electronic re- 
ceivers—or 2 receivers & 2 integra- 
tors; etc. Products Spec. E12-5 & 


Rugqles-Coles INDIRECT-FIRED | actual chart sample on request, 
DRYERS and HEATERS SR eeuias Yanni aan tan er deren 


balance principle, gives high-speed re- 





: : 5 : cording, records on 3” continuous strip 
Dry without contamination from combustion gases, SOE epee vee cere Geary. Pualle- 


regardless of fuel. 34 *Manning, Maxwell & Moore. 





Recorders, Temperature...... It is easy 2 
eS . one . : 4 record temperatures and other D. C. 
Minimize auxiliary dust collection when handling fine signals on one chart with T-E’s new 

AutoRef Cold Junction Unit. Cold- 


precipitates and filter cake. end compensation for thermocouple 
circuits. See Bulletin 80. 





pa, he ac. ag Bsa) Soo. to per 
. . regulator problem. For further infor- 
Collect vapors at high concentration. mation on type of regulator control 
which best fits your operation, refer 

= . ° . ° to Bulletin No. 139. 
Available fabricated with heat and corrosion-resistant 418A *Askania Regulator Co. 


Regulators, Unit...... Entirely self-con- 

metals. tained for automatic control of flow, 

pressure, proportioning and _ other 

variables. Versatile, accurate, depend- 

able, designed to give long efficient 
| service. Bulletin 155. 

| 418B *Askania Regulator Ce. 





ae 2 . 52 *Thermo Electric Co. 
Heat pulverized materials for process work. Semoun ae wee = EY 











| Test Equipment, Environmental....... 
Newly published booklet, “How To 
| Save Thousands of Dollars .. .” il- 
lustrates and describes many types 
of environmental test equipment. 
Performance and operating data. 
506D Murphy & Miller. 





Thermometers...... Rugged. . . Accurate 
ee Convenient for laboratory and 
equipment needs. Weston all-metal 
thermometers are more convenient to 
use, and far more economical. For 
the complete story, see Bulletin T-13. 
377. *Weston Elecl. Instrument Corp. 


Heat Dryer 
handling 
200 mesh tale. 





Transmitters, Potentiometer....... Adapt- 
able for the measurement of a wide 
variety of variables, & can be quickly 
modified for use with different elec- 
trical primary elements. Request Bul- 

e letin No. 98262. 

$6-7A *Taylor Instrument Cos. 








betas , r | ‘Transmitters, Pressure...... Offers new 

Write for complete specifications. Ask for Bulletin AH-438-11 | literature item listing application, fea- 

tures, description, operation, specifi- 

eations, dimensions & ordering direc- 

tions for pressure transmitters. 
Request Ref. No. GEA-6455. 

OTA General Elec. Co. 


ARDI 1 Cr > TransmltteHransaire Temperature, Pres: 
pee Transaire Temperature, Pres- 4 
sure & prorervatio’ By ag i i 
mitters have created new standards } 
Cc 0 Mi P A N Y, l N Cc oO R P 0 R A T E D in the measurement of dynamic y 
: temperatures & pressures. Bulletin 


98097. ‘ 


YORK. PENNSYLVANIA - 240 Arch St. * Main Office and Works 46-78 *Taylor Instrument Cos. 
New York + Toronto * Chicago * Hibbing + Houston + Salt Lake City + San Francisco {| «prom advertisement, this issue 
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PIPING 

LAYOUT 

Pipe, Fittings, Valves | IS 
SIMPLER 










Here is an electronic controller which 
is electrical all the way ... to the 
final element. New reference gives 
complete details. Request your copy 
of Bulletin No. 200 


Valve Actuators, Electro-Hydraulic..... P | 
507B Askania Regulator Co. | 















Bolts, Alloy Steel...... Ell bolts can be 
reassembled without distortion or leak 
development. Tightening is easy & 
positive . . . absolutely leak proof. 
For details on the “Key” to leak 
control, request Bulletin HE-6. 

259 *Henry Vogt Machine Co. 








Cocks, Sleeve-Packed...... The Klinger 
Cock is kept tight by means of a | 
resilient renewable packing sleeve, 
which is firmly compressed around 
the plug. For full details o1 Klinger 





Cocks, request descriptive literature. 

265 *Klinger Corp. of America. | 
Couplers....... Kamlok quick couplers— . » 

the fastest, surest coupling known. | es an ~ 

They couple & uncouple instantly re- fer } Pare ica 


gardless of hook-up. Useful in indus- 
trial hose lines, fuel delivery & marine 
service. Bulletin F-10 on request. 

206 *Jordan Corp. 


i ...THEY 
~~ NEED 
_so 
LITTLE 








Elbows, Long Tangent...... Feature many 
advantages: save pipe; often elimi- 
nate short nipples and their extra 
welds; save time and money in lining 
up and clamping pipe and fitting ; etc. 
Catalog No. 54. 
385a *Midwest Piping Co. 





Fittings. ..... Describes the company’s | 
line of one-piece, abrasion-resistant, 
wear-back fittings. Designed _pri- 
marily for hydraulic materials han- 
dling systems. Send for your copy 





of Data Sheet We. | 
507C Allen-Sherman-Hoff Co. R 
Fittings, Metal Pipe...... 2 p. bulletin | OOM 


describes impact fittings for pneu- 
matic materials handling systems. 
Fittings have separate, reversible 
wear-back which provides high abra- 
sion resistance. Data Sheet Wh. 








507D Allen-Sherman-Hoff Co. 
Fittings, Nylon...... This new develop- i 

ment is a lightweight nylon fitting Gentile Flow Tubes are short. They need only 

— yy potted igen — . 8 ° : 

es uaranteedad no Oo crac : 

o weak onhae normal conditions. minimum straight runs entering and following, 

“Jaco—the Zytel Miracle Fitting.” i ; 

507E Jaco Mfg. Co. and can be installed at practically any acces- 
Fittings, Nylon Plastic....These two- : ° Lies 

sible point where flow conditions are reason- 


piece fittings can be used with either 

pang ge plastic —. Se ee 

ous advantages: lighter weight, lower 

cost & greater resistance to attack | ably steady. 
by acids. Bulletin Series 1100. } 

507F Thomas Associates. 





Fittings, Stainless & Alloy Steel...... Flow Tubes are furnished with individual head 


Engineering data & size dimensional 
perorineses tneraned i new 8 2: bul- | capacit df | pi 
etin. Used for high temperature & | curves, an i a 
corrosive applications in process in- P Y si of unusua Piping or 
dustries. Bulletin S-1-55. | 
507G Watson-Stillman Fittings Div. 


Fittings, Stainless Steel..... Speedline fit- IX . 
tings simplify pipeline design. De- conditions can be furnished. 
tails of the greater design flexibility } 

} possible with Speedline fittings ... 

y at lower cost... in new fully illus- 
trated catalog. Guaranteed 


388 *Horace T. Potts Co. 
e Accuracy 


rangements, calibration curves for simulated 








help you select metal hose for best 

peng mre Soe specifications, use 

standard meta ose where possible, | ° . on spe 
cali Anaconda representative. Catalog seaithiad - Reproducibility 
CC-400. 

167 *American Brass Co. 


Hose, Flexible Metal...... Three steps can | 
e Minimum Head Loss 
| 





Hose, Flexible Metal...... Engineered and 
manufactured to absorb the costly 
beating your piping system is now 
taking—and do it efficiently and eco- 


FOSTER ENGINEERING COMPANY 


nomically. Available from stock in 
4 Bronze, Carbon Steel & Monel. Bul- 835 LEHIGH AVENUE UNION, N 
’ letin IN Te sicsecnep aaa _ onl 









439 - *Packless Metal Hose | 
| 
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in VERTICAL TUBE EVAPORATORS 
100% removal e‘ficiency at all normal vapor 
velocities traps entrained contaminants below 
gos outle’ — prevents carry-over of undesir- 
able liquid particles. 











METEX Mist Eliminators are recom- 
mended for use in all liquid-gas proc- 
essing vessels to remove and return 
all entrained liquids with virtually 
100% efficiency over a brood range 
of operating velocities. High, free vol- 
ume assures negligible pressure drop, 
usually less than '/,” of water. Modi- 
fied knitted wire structure minimizes 
stagnation points for liquid build-up 
and assures rapid and complete drain- 
age, even when solids are present. 




































































oe, 


| 
ii} 





in PACKED COLUMNS 
Liquid particles, rising through the packing, 
are effectively trapped and returned by a 
METEX Mist Eliminator installed ot the top 
of the column below the gas outlet. 








rere: 





METEX Mist Eliminators can be supplied 
in any required size or shape and can 
be fabricated of any desired metal or 
alloy (including some plastics) to resist 
varied corrosive conditions. Our engi- 
neers will be glad to recommend the 
type of Mist Eliminator and method of 
installation best suited to your indi- 
vidual operating conditions. 

For complete information on METEX 


Mist Eliminators, write for Bulletin 
No. ME-4, 




















Joints, Ball...... applications for Barce 
Tiexibie Ball 7? ~ ts are: To permit 
movement; to accommodate expansion 
& contraction ; to provide for align- 
~ wm of 3 ae ng ee & 
shoc! efer to Ca’ 

358 we Mfg. Co. 





Joints & Bellows...... Sola-Flex bellows 
& expansion joints are made in all 
sizes & varieties. They are qua 
economical, & are based on advan 
engineering designs. Be sure to re- 
quest the latest catalog 

2 *Solar Aircraft Co. 


Joints, Expansion......New, illustrated 
24 p. Expansion Joint Design Guide 
contains engineering application & 
selection data that is necessary 
the proper solution of mpenne expan- 
sion problems. Catal of. 53. 
508A lenonios Corp. 








Joints, Swing...... Swing joints can be 
furnished with gaskets for any liquid- 
handling service in the chemical & 
processing industries. Details on the 
400 series steel swing joints, in new 





Catalog. 
866A *Wheaton Brass Wks. 
Nozzles, Spray ...... Company makes 


available on request a completely de- 
tailed Catalog which provides valu- 
able data on Spraco Nozzle line. 
Includes information on full cone, flat 
spray & hollow cone types. 

433 *Spray Engrg. Co. 





Nozzles, Spray...... Company provides a 
48 p. industrial catalog with full data 
on thousands of standard and special 
nuzzles—for every type of spraying. 
Also information on related equip- 
—— Catalog No. 24. 

TL45 *Spraying Systems Co. 





Nozzles, Spray...... Describes company’s 
line of nozzles for: oil burners; 
humidifying; air washing; desuper- 
heating; spray drying; acid cham- 
bers; chemical processing; F - caemel 
ponds; etc. Request Catal , *- 

R514 *Monarch fg. Wks. 


Pipe & Fittings...... Contamination pro- 
tection of pure nickel at 1/6th cost 
with Lectro-Clad Nickel Plated Seam- 
less Steel Pipe and Fittings. Request 
fully illustrated catalog covering tech- 
nical data & haan ~~ y 
413 Bart Mfg. Corp. 








Pipe & Fittings, Aluminum...... New 
Alcoa book tells how, where, why to 
use Aluminum Pipe & Fittings. Gives: 
Process piping applications; pipeline 
applications; portable piping applica- 
tions. Request your copy. 

375 *Aluminum Co. of America. 





Pipe & Fittings, Glass...... Glass Pipe & 
fittings for full-scale production op- 
erations, Strengthened by end-tem- 
pering & feature corrosion-resistance. 
non-contamination, etc. Catalogs 
EA-1 & EA-3 offer full data. 
50-la *Corning Glass Wks. 


Pipe & Fittings, Glass......New catalog 
describes pipe and fittings primarily 
designed for laboratory or pilot plant 
use and other special services. Sizes 
from 3-inch to 1-inch, internal di- 
ameter in stock for shipment. 
508B Fischer & Porter. 








Pipe Installation, Glass...... Pipe is easy 
to install & low in installed cost 
compared with other corrosion-resist- 
ant materials. Available in 6 stand- 
ard sizes from 1- to 6-inch. L.D, in- 
clusive. Installation Manual PE-3. 
50-1b *Corning Glass Wks. 


Pipe, Plastic...... General-purpose mod- 
erately priced rubber-plastic pipe 
handles most common chemicals to 
170° F...except few strong acids & 
organic “solvents. Tou h, odorless, 
a Bulletin No. 80. 
426b *American Hard Rubber Co. 


Pipe, Saran Lined...... Saran lined pi 
fittings and valves cut corros on 
costs . can be cut in the field with 
available pipe fitter’s tools. Liquid 
never touches metal in saran lined 
pipe. Request details. 

333 *Saran Lined Pipe Co. 
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Pipe & Tubing...... Folder gives maxi- 
mum stress values for ferrous pipe 

& tubing. Includes the values at vari- 

ous temperatures for complete range 

of seamless & welded carbon, alloy 

& stainless tubing steels. TDC-154A. 

9A Babcock & Wilcox Co. 


Pipe & Tubing, Steel...... Furnishes in- 
formation on analysis, mechanical & 
physical properties & creep & rupture 
data on various tubing alloys used in 
elevated  cearbatteats service. Request 
TDC-163A. 
509B Babcock & Wilcox Co. 














Piping......New 12 p. brochure tells how 

processing & power piping costs can 

be reduced gree nner. ge a 
rials, design & construction. Copi 

of the booklet, “Piping Flexibitity 

[aaa are available on request. 

M. . Kellogg Co. 





Tee on ts a Look at the advantages 
of Bridgeport balanced-wall duplex 
tubes. Balanced in wall thickness, for 
better safety, for longer service, in 
metal specification to resist corrosion. 
Duplex Tube Technical Bulletin. 

357 *Bridgeport Brass Co. 


Tubing, Flexible Hundreds of apne «=|: VOU Wouldn’t know they’re safety spectacles 


hens in 3 tg = ange ed bd 
elds are e y Penflex flexible . ’ 

tubing. For complete information on 

product line, request copy of ‘“Flexi- | until they re needed! 
neering” booklet. 

172 *Pa. Flexible Metallic Tubing. 




















Tubing, Stainless Steel...... In selecting NOW —WILLSON DESIGN provides this new concept 
Larner ol, — egg — 7 - 
min e erence between ini- i site 
tal coat & installed cost (2) the de- of style combined with protection—ideal for day- 
gree or corrosion oxidation protec- 
Fry afforded. Bulletin TB365. | long wear! 
*Babcock & Wilcox Co. 
Tubing, Teflon...... Offers brochure on . . P ‘ : ‘ 
prices & sizes for Teflon Thin-Walled | You'll see a dramatic difference in this protective eyewear that’s 
& Spaghetti Tubing. Brochure gives | ° Sia 
complete information on properties, | styled for greatest worker acceptance! New wide-vision lenses, 
mage? alae 7 & ae end uses. 
orm NO on reques . ‘8 . . .. % 
ran Sparta Mfg. Co. | New popular plastic frame styles. New designs that add distinctive 
Valves......Circular describes new line | ness to safety spectacles at last! 


oF ; five Lege me — or ‘ a, 

aives are adaptable to a ypes 0 : one ° . ‘6c 

commercial structures & industrial | Workers will wear them willingly—with the Willson “Super-Tough” 
applications & they embody exclusive ee “a ‘ 

Lunkenheimer features. Circular 603. | lenses prescription ground, if desired—because these new styles are 


509E Lunkenheimer Co. 
as handsome as frames can be! 





Valves...... Hoke, Inc. has just published 
a new wall chart on Hoke valves with 


valuable information on valve sizing 2 . . . 
and corrosion resistance. The com- A full range of eye, bridge and temple sizes have been developed 


1] 9 : ? 
eee sere See ea ere into attractive eyewear by the Willson Research Center. Ask your 


ioe upon your request. *Hok I 
420 oke, Inc. ° ° ‘ ; 
Willson distributor to show you the WF line soon. 





Valves, Automatic Drain......Offers il- 
lustrative & descriptive catalog- 
bulletin, “New Greenwood Automatic 
Drain Valve.” Extremely simple to 
install, net weight 1 %., 3” in length. 

* Bulletin GV-14. 
510A Vernon Tool Co. 








| 

j 

| 

Valves, Butterfly...... New comprehen- 
sive Catalog—in loone-leaf form—tn- 
cludes a description of each valve, 
with specifications, layout drawings Style WF Styie WFD 

& dimensions of standard valves in | : ; : - i 

each pressure rating 48 p | new wide-vision frame shape in flesh- demi-amber wide-vision butyrate 

497 *S. Mo rgan ‘Smith Co. color butyrate; spatula or half plastic- frame; matching spatula temples 


half cable temples 








Valves, Control...... Announces new 6 p. 

bulletin on company line of Speed 

King pilot operated control valves. 

Describes in detail the operation, 

{ uses, optional features, etc., of these 
’ valves. Bulletin SK356 

510B Valvair Corp. 








Style WFH 


wide vision lenses, spatula temples— 
popular Willson Bronze, wide-vision in new half-frame design (demi-amber 


5 frame; spatula or half plastic-half overlay on upper half of crystal buty- 
Keeping too busy? cable temples rate frame) 


You'll find our streamlined Over 300 safety products carry this world-famous trodemark 
Reader Service section right up 
your alley. It’s designed for busy 





*From advertisement, this issue Style WFB 




















engineers who want to find things PRODUCTS DIVISION 
hd fast, get more information fast. t LLS 0 RAY-O0-VAC COMPANY 

RS is easy to use, and you can bank 

ie [pe 106 Thorn Street *« Reading, Pennsylvania 
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RIM CTefton PACKINGS... 


tops for acid, caustic and solvent service 


Hundreds of plants have proved that 
R/M “Teflon” packings are the sur- 
est way to solve the most difficult 
sealing problems. Not only do they 
have a longer service life than con- 
ventional packings, but the equipment 
they are used on lasts longer, too. 

R/M’s complete line of “Teflon” 
products for chemical and solvent 
service includes these outstanding 
mechanical packings: 


R/M 843—Made by extruding a plastic 
mix of “Teflon” and other compounds 
into an open, cotton-braided jacket. For 
use in pumps handling dilute acids and 
chemicals. 


R/M 847—A braided and cross-locked 
“Teflon” filament packing, which is 
dry except for the impregnation with 
“Teflon” suspensoid. For valves han- 
dling solvents, strong acids and corro- 
sive fluids. 

R/M 848—Made like 847, except that 
the dry packing is lubricated with 
a high-temperature, chemical-resistant 
material. For use on pumps where sol- 
vents, slurries and concentrated acids 
are involved. 


R/M engineers are experts on fab- 
ricating “Teflon” in combination 
with asbestos and other materials, 
and will be glad to help you with 
special problems. Write today for 
booklet on R/M “Teflon” packings. 


R/M MAKES A COMPLETE LINE OF MECHANICAL PACKINGS—including Vee-Fiex, Vee-Square, 
Universal Plastic, and “‘versi-pak’’®; GASKET MATERIALS, “TEFLON’’* PRODUCTS. SEE YOUR R/M DISTRIBUTOR 


*Du Pont trademark 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








FACTORIES: Bridgeport, Conn.; Manheim, Pa.; Neenah, Wis.; No. Charleston, S.C.; Passaic, N.J.; Crawfordsville, Ind.: 


Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Packings e Asbestos Textiles * Industrial Rubber, Engineered Plastic, and Sintered 
Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings « Brake Blocks « Radiator 
Hose « Clutch Facings « Laundry Pads and Covers « Bowling Balls 
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LITERATURE... 





Valves, Diaphragm... Describes Grin- 
nell-Saunders diaphragm valve with 
straight-through tow. Includes ad- 
vantages, mainten‘ince, design, selec- 
tion of bodies and _ bonnets, etc. 
Fully illustrated bulletin. 

16 *Grinnell Co. 





Valves, Diaphragm From antibiotics 
to the toughest acids, alkalis and 
salts, there is a combination of Hills- 
McCanna body and diaphragm ma- 
terials that will best suit your needs. 
Request Valve Catalog. 

283 *Hills-Mc#anna Co. 





Valves, Drain Offers descrfiptive in- 
formation on line of Strahman ram 
type valves...the only drain valves 
that cannot clog up. Made in any 
cast metal to meet your requirements. 
Request complete Catalog. 

R449 *Strahman Valves. 





Valves, Drain or Sampling. New Jer- 
guson Drain or Sampling Valve is 
completely self-draining, withstands 
severe conditions, and offers foolproof 
operation. Request complefe details 
on Drain Valve No. 23. 

R453 *“Jerguson Gage & Valve Co. 





Valves, Flow...... Simplicity & good de- 
sign features in Powers Flowrite 
Valves. Accurate control results from 
smooth rolling diaphragm & minimum 
of valve stem friction. For complete 
details, request series 344 bulletins. 
341 *Powers Regulator Co. 





Valves, Gate pressures up to 
150 lbs. & temperatures to 180° use 
iron body gate valves with perma- 
nently bonded hard rubber lining. In 
rising stem, cylinder or motor op- 
erated, or quick-opening types. 

412 *Darling Valve & Mfg. Co. 





Valves, Needle The bar stock vaive 
will contribute ease of operation, low 
maintenance cost and neat appear- 
ance to your equipment. Valves have 
an O-ring stem seal—operates at a 
touch. Request Bulletin 
420a *Hoke Inc. 





Valves, Plug For special services— 
handling products that will harden 
or congeal at ordinary temperatures—— 
Wedgeplug Valves can be _ supplied 
steam-jacketed. Offers full details in 
Wedgeplug Catalog 55-1-W 
125 *Wedgeplug Valve Co. 





Valves, Plug If your problem is tem- 
perature, pressure or corrosion : 
Homestead Lever-Seald Plug Valves 
will solve it. Give extra long, leak- 
proof service. See Valve Reference 
Book No. 39-3. 

395 *Homestead Valve Mfg. Co. 





Valves, Porcelain Company makes 
available detailed literature covering 
the features and advantages of porce- 
lain valves. Bulletin includes com- 
plete description, characteristics and 
specifications of product line. 

349 *Lapp Insulator Co. 





Valves, Reducing . bulletin de- 
scribes two models of Spence direct- 
operated water pressure reducing 
valves. May be used with fast-acting 
equipment like flushometers & snap 
cocks. Request your copy. 
511A Spence Engineering Co. 





Valves, Rotary Airlock The Mikro 
Airlock is available for low or hign 
pressure use. It is furnished witb 
various types of rotors & vanes to 
meet specific requirements. See 
Rotary Airlock Bulletin 
374 *Metals Disintegrating Co. 





Process Equipment 





Agitators, Radial Propeller i eee 
blending liquids, dissolving solids in 
liquids, mixing gases with liquids, 
aerating, gasifying. Operated in any 
type open or sealed vessel. Bulletin 
58-W. 

77 *Struthers Wells, 
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] s, e e 
Air Cleaners, Electronic... .. . Booklet de- OW eee y 
& 
specifications. For further details, , / 
request Booklet B-1425, 
511B Westinghouse Sturtevant Div. e 
Blenders, Spiral......New Catalog gives 


exact specifications in light, medium 


and heavy duty blenders off i s H t 
information 4 al erdan’ daten ees bringing you TOLEDO accuracy 


and service. Points out money-saving 


















& time-saving improvements. | nt it 
423 *American Welded Tank & Machy, | wherever you oe 
Collectors, Multi-Wash...... For the effi- | in the form you want it! 


cient removal of air-borne contamina- | 

tion (dust, fumes, vapors, acid gases | 

and odors) and recovery of product 

thru multiple washing action. Details 
6 








in Bulletin Nos. 351 & 0. 
L449 *Claude B. Schneible Co. 
Crushers, Cone...... For the reduction 


crushing of ores, rock products & 
industrial minerals. The operation & 
design features of these Symons Cone 
Crushers are described in complete 
detail in Bulletin 247. 

5110 ‘ Nordberg Mfg. Co 





Demisters...... Yorkmesh Demisters im- 
prove process vessel performance by 
effecting clean separation of liquid 
from vapor. Request a complete list 
of the many case histories available 
and Bulletin No. 17. 

392 *Otto H. York Co. 


Dises, Tank Car...... New Tank Car Disc 
by BS&B meets the demand for a 
serviceable disc that will not corrode 
or fatigue while the car is in transit. 
Model TC prevents unnecessary 
product loss. Request more details. 
438 *Black, Sivalls & Bryson. 








Dissolvers...... for processors of liquid- 
liquid. gas-liquid & solid-liquid prod- 
ucts, including . . . Chemicals, Paints 


& Inks, Plastics, Pharmaceuticals, 
Foods & Beverages. Many models to 
choose from. Request details. 

31 











311 *Morehouse-Cowles, Inc. 

Dragscrapers...... New catalog gives full 
details and specifications on Drag- . . 
scrapers Machines. Covers standard | Weight data can now go anywhere eee 308 
installations, Rapid Shifting Drag- | 
scrapers, track cable machines and the form most useful to you . . . through To- 
tower excavators. Catalog A. . , 
511D Sauerman Bros. ledo’s remarkable new electronic system of re- 

Dryers...... Ruggles-Coles _ indirect-fired mote data handling. Even though the weights originate in pro- 
dryers and heaters; dry without con- | 4 ‘ ye : e wor ° 
tamination from combustion gases, duction, inspection, testing, shipping or receiving, the weight 
regardless of fuel; collect vapors at 4 is : . 
high concentration; ete. Data in | data travels instantly for remote digital recording in the form 
Bulletin No. AH-438-11. | ; ‘ 

506 *Hardinge Co. | and location that best suits your needs. This greatly extends the 
| ege e . 7 . 

Dryers, Rotary...... The Davenport ro- | capabilities of TOLEDOmation and assures for you maximum 
tary hot air dryer is of stainless steel | rs oon ° 
construction. Dryer is installed in one | weight cost control and usability of weight data. 


of the large processing plants, drying 
wheat gluten. For complete details, 
request Catalog A. 

B520 *Davenport Mach. & Foundry. 


— 








Drying Systems, Flash<----.Syatems offer | ea 
aise th She teeters, || CONTROL 
or followed by cooling & conveying CONTROL SYSTEM 
> ap ethene ae: —~-h G ... With Remote Digital 


Weight Reccrding 


This Toledo cabinet inter- 
} locks 22 scales in an auto- 
matic batching system, 








Duct Systems...... Boltaron 6200 Type I 
PVC has outstanding resistance to 
corrosive gases & liquids, alkalies & 
acids. Boltaron 7200 PVC is available | 
when conditions permit the use of a | 
Type II PVC. Bulletin 4B. | 

| 





Through TOLEDOmation all ingredi- 
ents are fed into successive batches in 





458 *H. N. Hartwell & Son. b . . 
Pe opee proper sequence, including operation of 
Dust Collectors...... Maximum tering sos ° 
: "efficiency, bag cleaned uniformly and gates and feeders. In addition, all dials 


automatically, overcleaning  elimi- 
nated to prolong bag life, easy _ to 
assemble in less space. For further 
details, request Aeroturn Booklet. 

325 *Koppers Co. 


are automatically scanned and the digital 
weight data is recorded on an electric 
typewriter for each batch. 

















*From advertisement, this issue fe ; 
sa . — —— SEND FOR BOOKLET ON NEW TOLEDO REMOTE DIGITAL ee 


Now turn to the back .. . WEIGHTS ... Toledo Scale Company, Toledo 1, Ohio 
Simply circle the code numbers desired E 
on the handy pre-paid postcard, and mail 


it to us. Replies will reach you direct | ® HEADQUARTERS FOR 
from the companies manufacturing the : 
products. | a 6 i A L & % 
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Cut Material Wastes 
and Handling Costs 


with @ MARIETTA 
sTORAGE SYSTEM 
Designed t° your needs 


Inefficient storage and handling 
of bulk materials runs costs up 
and production down. Let Marietta 
help you turn this cost factor into 
a profitable operation with a 
storage and handling installation 
engineered to the job. 

Adaptable Marietta concrete 
silos will handle storage of any 
material from lump coal to core 
sand, chemicals, fly ash and etc. 
Their pre-cast solid or Air Cell 
concrete stave construction is 
sturdy ... durable . . . fireproof. 
Moisture-resistant interiors elim- 
inate costly waste or spoilage. 
Marietta storage silos are built 
with an extra strength factor for 
mounting any type of intake, dis- 
charge or materials handling 
equipment. 

Whether you require 1 or 40 
units ...a complete new system or 
an addition to your present capac- 
ity . . . it will pay you to consult 
Marietta. 











CORPORATION 
Marietta, Ohio 


BRANCH OFFICES: Baltimore 21, Md., Char- 
lotte 6, N.C., Nashville, Tenn., Jamestown, N.Y. 


CONCRETE 
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LITERATURE .. . 





Dust Collectors In almost every type 
of industry ... users have found high 
efficiency, simplicity & economy of 
Dustube collectors a difficult combina- 
tion to ~ gg E* top performance. 
Bulletin No. 

” treisdinritne Corp. 


Dust Collectors New booklet, “The 
Collection and Recovery of Industrial 
Dusts” is available upon request. It 
describes the “SF” electric precipita- 
tors and how they meet all 5 basic 
pequiteqents for top efficiency. 

*Buell Engrg. Co. 








Dust Control Pangborn engineers 
help solve your duet problems—line 
of wet or ory dust collectors can — 
time, trouble & money. See 
varied industries are benefited in “Out 
of the Realm of Dust. 

*Pangborn Corp. 





The Penberthy or Ejector 
eliminates boiling or ndling of 
slurry by operator. Penberthy prod- 
ucts are simplifying operations and 
saving time and money. Request com- 
ng facts. 

*Penberthy Infector Co. 


Elliott’s 5-stage ejectors are 
applied when absolute pressures rang- 
ing from .012 in (0.3mm) to about 
003 in. (0.075mm) mercury are re- 
quired. For details on complete line, 
request Bulletins. 

436 *Elliott Co. 


Ejectors, Steam-Jet Presents a 60 P: 
“Steam-Jet Ejector pepe Hand- 
Book” for selection of single and two- 
stage stock ejectors for geueral vac- 
uum service. Photos, _—. graphs, 
etc. Bulletin W- 205-21. 

387 * Worthington Corp. 











continuous 


Filters All types of 
string hori- 


rotary vacuum filters... 
zontal, scraper, precoat, etc. ... are 
custom designed & manufactured by 
FEinc. Company makes available 
Bulletins. 
331 *Filtration Engrs. 





Filters New built-to-order vertical 
filters solve complex problems & 
easily adapted for special uses. 
details on flow systems, special equip- 
ment, filter & leaf | Seater re- 
quest Bulletin No. 111 

*Industrial Filter & Pump. 





Filters, Air Mechanical Filter for 
ventilating & air conditioning service. 
Airmat PL-24 gives highest efficiency 
plus low initial cost. Requires no oil, 
no water for washing. Complete de- 
tails in Bulletin 230. 

92 *American Air Filter Co. 





Filters, Horizontal Plate 
Niagara “Batch Miser’ Horizontal 
Plate Filter leaves no heel at the end 
of the cycle. Features no tie rods and 
less down-time. Request Bulletin with 


complete data. 
*Niagara Filter Div. 





Generators, Inert Gas Assures a 
safe, dependable supply of chemically 
clean inerts. Deliver inerts at a 

ial analysis .. . without fluctua- 
tions. For facts and technical data, 
request Bulletin 1-10. 
321 *C. M. Kemp Mfg. Co. 





Homogenizers, Laboratory -Fully fl- 
lustrated booklet describes the Gaulin 
Laboratory Homogenizer ... specially 
designed for research, pilot plant or 
limited production operations. Re- 
quest your copy of Folder No. LH-55. 
513A Manton-Gaulin Mfg. Co. 


Kilns, Rotary 





Efficient thermo-proc- 
essing of products. Used in the pro- 
duction of lime, bauxite, cement, 
sodium silicate, alumina, etc. Com- 
plete data on design feaiures offered 
in illustrated Bulletin 111 

158 *Traylor Engrg. & Mfg. Co. 





Lubrication Systems The Alemite 
Oil-Mist System offers: Continuous 
and fully automatic lubrication, elimi- 
nation of guesswork, reduction of 
bearing temperatures. New Oil-Mist 
catalog. 

13 *Stewart-Warner. 





*From advertisement, this issue 








read 
dew points 


INSTANTLY 
.- ACCURATELY 


The Alnor Dewpointer takes the guess- 
work out of dew point readings... 
makes it easy, even for non-technical 
personnel, to achieve consistent accu- 
racy. That’s because fog is suspended 
in an enclosed chamber, under con- 
trolled conditions which can be repro- 
duced time aftertime...anywhere. This 
means faster readings, too, with no 
time lost calculating variables. And 
the Alnor Dewpointer is completely 
self-contained, requires no external 
coolant or auxiliary apparatus. It op- 
erates on either a.c. or the enclosed 
battery. Available in three ranges... 
for dew points between — 20°F. and 
room temperature, from — 80°F. to 
— 0°F. and from — 80°F. to room temp- 
erature. For more information, send 
for your copy of the Alnor Dewpointer 
Bulletin. Hlinois Testing Laboratories, 
Inc., Room 559, 420 North La Salle 
Street, Chicago 10, Illinois. 














EXPERIENCE of PROVEN PERFORMANCE 

@ . + « over HALF A CENTURY. There is 
no substitute for the reliability of proven 
coca. Top Names of the Nation's 

Industry have proven @E performance in 
ENGINEERING .. . DESIGNING. . . 
PRODUCING QUALITY PRODUCTS 
VERSATILITY with a WIDE RANGE OF 

@ DESIGN. MOTORS 1/20 thru 2500 HP. . . 
GENERATORS 1/2 thru 2000 KW... 
Single Phase, Polyphase, Direct Current 

Standard or Special . . . Marathon 
Electric can design to meet your special 
specifications. 

@ SERVICE THROUGHOUT the NATION 
MARATHON ELECTRIC has a DISTRICT 
OFFICE or Representative near you. Call 
your @£ Representative TODAY to help 
solve your motor problem. 











% R.PLM.-P.F,-EPF. 





TYPICAL 
PERFORMANCE 

180 SERIES 4 POLE 
RERATED DESIGN 


FULL Loan i 








% Torque |} | 
0 20 40 60 80100 20 40 60 wish 2 bam 


° 














MARATHON RERATED NEMA FRAMES 
provide 4 in 1 PROTECTION 


WEATHER PROTECTED 
GUARDED 


DRIP PROOF 
SPLASHPROOF 


MARATHON ELECTRIC'S new rerated NEMA 
frame design packs all these requirements 
into a single unit . . . Available in stand- 
ard ratings for high torque-compressor 
duty or low torque-fan duty, or made to 


‘our specifications. 
, as Write or Wire SPADE 41 
for further information 


SALES OFFICES IN PRINCIPAL CITIES 


seme te 


MARATHON @ ELECTRIC 
® 


HOME OFFICE AND FACTORY, WAUSAU, WIS. 
FACTORIES AT ERIE, PA. AND EARLVILLE, ILL. 
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LITERATURE .. . 





Mills, Tube & Rod...... Continuous feed 
and discharge, wet or dry, in open or 
closed circuit, produces the utmost in 
grinding performance and economy. 
Each mill is engineered for its job. 
Request details. 

435 *Patterson Foundry & Mach. Co. 





Mixers...... Company makes available 
Confidential Mixing Data Sheet. Help- 
ful checklist enables you to develop 
a complete technical description of 
pe age required for your process, 
quickly & easily. No. B-107. 





257a *Mixing Equipment Co. 
pe eee The Abbe Dispersall Mixer 
gives you power & speed, plus the 


tremendous advantage of easy clean- 
ing, which readily allows shifting 
from one color or formulation to an- 
other. See Catalog 78. 

2 *Abbe Engrg. Co. 


Mixers, Centrifugal...... “High Speed 
Mixing with Entoleter Centrifugal 
Machines.” Better quality, easily 
cleaned, compact size of equipment, 








more efficient processing ... lower 

cost texture improved ... ete, 

513B Entoleter Div. 
Mixers, Portable...... Use in industry re- 

uces costs, saves time, labor and 


secures better and more refined prod- 
ucts. Catalog includes data on con- 
struction, 
ete. 28 p. 
257d 


dimensions, 
No. B-108. 
*Mixing Equipment Co. 


specifications, 





Mixers, Side Entering...... Furnishes de- 
tailed information on features, typical 
applications, mechanical design, main- 
tenance, shaft seals, methods of in- 
stallation, ete., in completely illus- 
trated Catalog B-104. 
257e *Mixing Equipment Co, 





Mixers, Top Entering...... Illustrated and 
detailed 32 p. Catalog includes ad- 
vantages, typical installations, me- 
chanical description, construction in- 
formation, dimensions and _ selection 
— etc. Catalog No. B-102. 

25 *Mixing Equipment Co. 





Mixers, Top Entering...... Makes avail- 
able pertinent information on top- 
entering mixers (propeller type) ... 
for closed tanks, pressure & vacuum 

. for open & loose-covered tanks. 
Data in Catalog. No. B-103. 
257G *Mixing Equipment Co. 


Process Equipment...... New bul- 
letin describes spiral ribbon mixers, 
double-arm mixers, planetary-action 
vertical mixers, laboratory mixers, 
sifters, storage bins, weigh hoppers & 
screw conveyors. Bulletin 55782. 
513C Read Standard Corp. 








Process Equipment...... 12 p. Corrosion 
Guide made available to users of cor- 
rosion resisting processing equipment 
as a handy reference chart. For help 
in selecting corrosion resisting metals 
—‘Misco Corrosion Guide.” 
514A Misco Fabricators. 





Process Equipment, Chemical...... Engi- 
neers are available to assist you in 
design and large, modern facilities 
can meet your most difficult machin- 
ing and _ fabrication requirements. 
—— P-55 on request. 

*Treadwell Construction Co. 





Process Equipment, Fabricated...... For 
your most efficient means to fast, 
economical production, for individual- 
ized equipment designed & constructed 
to fit your needs, request a copy of 
Aaa Bulletin on 

. O. Kovén & Bro. 





——— Equipment...... Catalog de- 
scribes Jeffrey material-handling and 
processing equipment. Equipment for 
moving materials by conveyor belts, 
spiral conveyors, bucket elevators & 
scraper conveyors. Catalog 860. 

346 *jJeffrey Mfg. Co. 


Processing Equipment...... Describes cor- 

rosion-resistant processing equipment 

. + precision built to your specific 

requirements to give long years of 

peak performance with low main- 
tenance. Technical Bulletins. 

415 *Lee Metal Products Co. 
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(wv 
use DOW CORNING 


The most versatile and efficient foam killers 
ever developed, they increase your produc- 
tive capacity; reduce processing time; elimi- 
nate the waste and fire hazard of boil-overs. 


In the PROCESS INDUSTRIES, including tex- 
tiles, paper, rubber and specialty chemicals, 
foam is killed with Dow Corning Antifoam* 
A Emulsion, or with Dow Corning Antifoam 
A Compound as a solvent dispersion or 
mixed with an ingredient of the foamer. 


In FOOD PROCESSING foam is controlled 
with Dow Corning Antifoam AF Emulsion, 
permissible at concentrations up to 34 ppm 
or, with Dow Corning Antifoam A at con- 
centrations up to 10 ppm. 


EFFECTIVE AT LOW CONCENTRATIONS 


For example, you need only: 

1 oz. Antifoam A Compound in 62,500 
Ibs. of 70% caustic liquor. 

1 oz. Antifoam AF Emulsion in 2,075 Ibs. 
chocolate syrup. 


TEST THEM FREE! 


Mail coupon today 
for sample 








DOW CORNING 











1 

i SILICONES Dow Corning Corporation ; 
| Midland, Mich., Dept. 2696 | 
Please send me: 1 
| ( Booklet on Silicone Defoamers; FREE I 
I sample of [] Antifoam A Compound 
i] (0 Antifoam A or [] AF Emulsion; 1 
NAME 
COMPANY i 
I 
cIirTy ZON £......_. STA PB : 


* T.M. REG. U.S. PAT. OFF. 
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Excess gas decreases combus= 
tion efficiency even more. 


Even a little excess air hurts 
combustion efficiency. 


i 
i 
| 
! 
l 


HIT THE PEAK 
IN BURNER 
EFFICIENCY 


Another reason you get the most heat 
per penny spent for fuel with ‘Surface’ 
burners: they give you peak combus- 
tion efficiency. Conventional burners, 
with excess air or gas, throw away 
much of your potentially usable heat. 
With ‘Surface’ Automatic Proportion- 
ing, the precise amount of air required 
for complete combustion is constantly 
mixed with the gas. 


When your processes require reducing, 
oxidizing, or neutral atmosphere, you 
can easily adjust a ‘Surface’ inspirator 
to give the correct gas-air ratios uni- 
formly over the entire operating range. 


On top of that, you get peak operating 
efficiency with ‘Surface’ One-Valve 
Control, which simplifies burner opera- 
tion, minimizes human error. 

Write for Bulletin SC-156. 


Surfac Combustion Corporation, 
Toledo 1, Ohio 


2367 Derr St., 





SURFACE COMBUSTION 


Also makers of Janitrol® automatic space 
heating and Kathabar® humidity conditioning 
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LITERATURE .. . 





Reactors... ... Plant Size Reactors with 
Lab-Equipment Precision combine the 
most advanced design engineering in 
the high pressure field with the finest 
materials available. Bulletin 356. 

82 *Autoclave Engineers. 





Screens, Gyratory......New in design, 
performance & economy. Top effi- 
ciency in screening . maximum 
capacity : profit insuring quality 
control simplified maintenance, 
ete. For details, see Bulletin 07B8446. 
305 *Allis-Chalmers. 





Sereens, Vibrating...... For economical 
separation of light to medium weight 
materiais—-choose “UP” vibrating 
screens. In open, semi-enclosed, or 
totally-enclosed types. Complete de- 
tails contained in Book 2377. 
370a *Link-Belt Co. 





Screens, Vibrating..... . For high-capacity 
screening of a broad range of mate- 
rials—‘‘CA” vibrating screens are 
your answer. In complete range of 
sizes to :suit all plant capacity re- 
quirements. New Book 2554. 
870b *Link-Belt Co. 





Sieves, Molecular...... Dry your gases— 
air, hydrogen, chemical streams— 
more thoroughly than any other com- 





mercial absorbent. For details, re- 
quest data sheets on “Drying of 

Gases” now available. 
295 *Linde Air Products Co. 
Submerged Combustion Units...... New 
p. fully illustrated Bulletin de- 


scribes line of Submerged Combustion 
Equipment. Covers versatility of this 
unique process tool as applied to a 





variety of process problems. 

514B Ozark-Mahoning Co. 
Vessels, Pressure......Developed by spe- 

cialists producing pressure vessels, 

vacuum tanks, towers, reactors, weld- 

ments and sub-assemblies. Request 


this easy-to-read, illustrated booklet, 
“Facilities and Products.” 
360 *Newport News Shipbuilding. 





Washers, Sub-Surface...... Highly infor- 
mative paper discuss s the develop- 
ment of the “Sub-Surface Washer” 

.. used in Demineralizers, Zeolite 
Softeners and Filters. Request copy 
of illustrated Technical Reprint T-139. 
514€ Graver Water Conditioning. 





Wire Cloth...... 80 p. catalog describes 
company’s facilities for fabricating 
wire cloth parts. Includes wire cloth 
parts for screening, filtering and spe- 
cial uses. Also provides helpful 
metallurgical information. 

442 *Cambridge Wire Cloth Co. 





Wire Cloth & Sereen...... In order to im- 
prove your filtering, straining, sizing 
operations, specify Ludlow-Saylor 
wire cloth & screen. Give better re- 
sistance to heat & pressures. Con- 
densed Screen Reference Catalog. 
450 *Ludlow-Saylor Wire Cloth Co 





Pumps, Blowers, 
Compressors 





Blowers...... Wherever 


bad air slows 
down i 


production .. . in shipholds, 
tanks, drums, boilers or other _—— 
where men need fresh air < 
Coppus blower becomes a safety ‘de- 
vice & a production tool. Request 
details. 


101 *Coppus Engrg. Corp. 





Blowers...... Precision manufactured to 
move more gas or air with less wear 
than other blowers of equal size or 
weight .. . and with less maintenance 
and power costs. Describes line in 
pag Bulletin B-154. 

05 *Read Standard Corp. 
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liquid can be 

sprayed with 

direct-pressure 
rely on 


MONARCH 


advanced-design 
NOZZLES 


Many industries make 
MONARCH Spray NOZZLES 
standard equipment for 


% ACID CHAMBERS 

% AIR WASHING 

te CHEMICAL 
PROCESSING 

% COOLING PONDS 

% DESUPERHEATING 

% GAS SCRUBBING 

% HUMIDIFYING 

% OIL BURNERS 

% SPRAY DRYING 


Send for Catalog | 


INC. 


2517 E. ONTARIO ST. 
PHILADELPHIA 34, 


AFG. WORKS, 
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LITERATURE . 





Blowers © Exhausters, Centrifugal...... 
Put air to work more effectively ; ta 
delays out of industrial processing 
and improve quality. For complete 
details, request Bulletins 120-B-14, 
AF-154 and RB-154. 
339a *Roots-Connersville Blower. 





Compressors. .High pressure barrel- 
type compressor features: Simple to 
maintain—only 1 head bolted on; 
shaft .caling ; rugged rotor—for years 
of high speed operation ; extra strong. 
Request details of this design. 

399 * Allis-Chalmers. 





Compressors... ... For a full description 
of the vital role played by Ingersoll- 
Rand compressors in synthetic am- 
monia_ production, refer to Form 
3223. Process plants of all types use 
rt compressors, as shown in Form 





54-5 *Ingersoll-Rand. 
Compressors...... RX Compressors are 
engineered to keep on the go. For 


complete details on RX models from 
89 to 1292 cfm, for pressures from 
15 to 150 psi, the company makes 
+ paenpne HAC-40 available. 


*Gardner-Denver Co. 





Compressors, Air...... Offers single and 
two stage air compressors from } to 
20 H.P. Gives details on various 
models, accessories, engineering data 
and controls. Write for data sheet, 
oo booklet & Catalog 36. 
515 Brunner Mfg. 


Co. 





Compressors, Axial Flow...... Carrier 
Axial Flow Compressors fill industry’s 
need for a machine of large volume 
flow capable of operating on any gas 
mixture. For complete data, request 
descriptive Folder. 

342 *Carrier Corp. 





Compressors, Oil Free....... Joy WGO-9 
Compressor features vertical design, 
long-rod construction, sectionalized 
carbon rings, light-weight pistons & 
direct air passages. For details, re- 
quest Bulletin 57-11. 
8 





*Joy Mfg. Co. 

Fans..... The Bifurcator is a_ direct- 
driven fan in a divided housing. 
Fumes bypass the motor which al- 


ways stays clean, cool & accessible. 
Installs like a section of duct-work— 
at any angle. Catalog DB-37-55. 

261 *Debothezat Fans Div. 





Fans, Centrifugal...... Offers high effi- 
ciency, low noise level industrial fans. 
Particularly recommended for han- 
dling hot air and gases up to 600° F. 
Bulletin C-102 makes correct selec- 
tion quick and easy. 
515B Chicago Blower Corp. 





Pumps...... Practical Guide to Pump 
Selection—illustrations & descriptions 
with capacities & adaptability of facts 
to help avoid costly misapplication. 
For more complete details, request 
Bulletin No. S-146. 


L419 *Taber Pump Co. 





Pumps...... If you have a problem where 
metering, blending or other accurate 
pumping of liquids is concerned, let 
Viking help solve it. Use Viking 
Pumps for accurate pumping. Request 
information & Bulletin 56Sc. 





BL451 *Viking Pump Co. 
Pumps, Acid...... On most difficult pump- 
ing jobs ... dependable highly effi- 


cient pumps deliver continuous, trou- 
ble-free performance on round-the- 
clock schedules wherever they are 
installed. Full details. 

153 *A. R. Wilfley & Sons 





Pumps, Acid...... Mighty midget for 
pumping acids. Jabsco neoprene- 
impeller pump made of Ace hard rub- 
ber outlasts, out-pumps anything in 
its pressure, size and price class. Full 
details in Bulletin No. 974A. 
426a *American Hard Rubber Co. 





*From advertisement, this issue 
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SNUFF IT FAST 


WITH POWER PLUS! 





i 


a FT 


Kidde 20-pound 
dry chemical portable 


IM THE HORN, pull the trigger, and wham! Another stubborn 


liquid chemical blaze dies... 


thanks to the extra fire-killing 


power of Kidde Dry Chemical Extinguishers! 

Examine a Kidde Dry Chemical Extinguisher closely, and 
you'll see why Kidde is first choice with firefighting experts the 
nation over. These lightweight extinguishers (for fast, easy aim- 
ing) have Kidde’s patented diffuser horns which give you up to 


44%, 


more coverage than you get with conventional dry chemical 


extinguishers. Dependable and easy to operate, Kidde’s special 
trigger-finger grip permits even a novice fire fighter to tackle a 


blaze immediately . . . 


with confidence. 


Especially effective in fighting fires in L-P gas, oil, gasoline 
and other flammable liquids, Kidde Dry Chemical Extinguishers 
will not pack. Cartridge-operated Kidde extinguishers are avail- 
able in 20 and 30-pound capacities, while Kidde pressure-operated 
models come in capacities of 5 and 10 pounds. All Kidde pres- 
surized extinguishers have easy-to-read, dustproof pressure gauges, 
can be charged to U.L.-approved working pressures (150 pounds ) 
at any commercial air pump. In addition, the 10-pound model 
can be charged to 250 pounds for extra fire-fighting punch! It is 


U.L.-approved at either pressure. 


For more information on the complete Kidde Dry Chemical 
line, write today for Kidde’s Catalog P-8. 


& 


Walter Kidde & Company, Inc. 
628 Main Street, Belleville 9, N. J 





’ ’ . . 
Kidde... Kidde & Company of Canada, Ltd., Montreal-——Toronfo 





V1 





AGILE’S Plastic 
Ductwork Costs 
Less...Has Longer 
Service Lifé 
Than Stainless 
Steel 


AGILE’S Plastic Installation 
$491.00 
e Service....Still in use after 

5 years 


Stainless Steel Installation 


e Service....only 16 months 


PROBLEM: This company was using 
a type 19-9 stainless steel stack for 
venting the fumes on a sulphuric 
acid tank. This stack was installed 
at an original cost of $581, was no 
longer serviceable after 16 months 
because of corrosion. 


SOLUTION: The company replaced 
the stainless steel installation with 
a plastic structure of equal dimen- 
sions for $491.00. The new stack 
still in perfect condition, has a life 
expectancy of many, many years. 


Whenever you have a corrosion 
problem, check with American 
Agile. Many years of research and 
wide practical experience have 
made American Agile experts in 
the fields of plastics and corrosion 
prevention. 


For detailed information be certain to 
write for your free brochure . AA-4 


American Agile Corp. 


5461 Dunhom od* aple Heights 


Oh 


Bedford, Ohio 





| Pumps, Centrifugal 


| Pumps, Condensate 


| Pumps, Condensate Return 


| Pumps, Direct Flow 


Pumps, Electromagnetic... 





LITERATURE... 





Pumps, Acid pm. centrifugal 
pone with hard por r casing and 
mpeller, Hastelloy C shaft. Handles 
nearly all corrosives. Mechanically 
simple, trouble-free. For information, 
request Bulletin CH-55. 
427b *American Hard Rubber Co. 


COMPLETE RANGE OF SIZES AND 
MODELS IN BOTH MEDIUM AND 
HIGH PRESSURE TYPES 


MORE COMPACT THAN EVER . . 





Pumps, Acid & Chemical Pumps t 
handle every acid or chemical fuia 
used in industry. Offers help with 
particularly difficult chemical pumping 
problems. For pertinent details, re- 
quest Bulletin 203-7. 
408 *Lawrence Pumps. 





Pumps, Centrifugal -Illustrated ref- 
erence describes line of SSV_cen- 
trifugal pumps. Includes details of 
construction of the various sizes 
available, operating advantages for 
users, etc. ulletin No. 107. 
516A Frederick Iron & Steel. 





The Eastern 
D-11 is the smallest, close-ccupled, 
single-stage centrifugal pump avail- 
able with an induction type motor. 
Complete specifications on all Eastern 
are pumps in Bulletin 120-B. 

41 *Eastern Industries. 





Pumps, Centrifugal The Series 10 
standard centrifugal pumps are built 
from the same parts ... one shaft 
fits all pumps. For more complete 
information, request a copy of Circu- 
lar No. 184B. 
443 *Dean Bros. Pumps 





Pumps, Close-Coupled eature the 
“Q” Factor... 
which provides trouble-free satisfac- 
tion and long life. Offers complete 
description of Class CCL close- 
counres pumps in Bulletin 975. 
*Buffalo Pumps. 





pled, bronze-fitted pumps. Easy to 


convert from single to duplex, no | 


sub-base required, easy to take apart 
for inspection. Bulletin No. 1460. 
516B Sarco Co. 





Features 
ronze construction, non-clogging 
open impellor, stainless steel shaft. 
Pump affords quiet, dependable oper- 
ation & has long life with little 
maintenance. Request details. 

516C Walter H. Eagan Co. 





Data Sheet illus- 
trates & describes the Aldrich 6” 
Stroke Direct Flow Pump Series. In- 
cludes Triplex, Quintuplex, Septuplex 
& Nondupilex Pumps, ranging in power 
from 300 to $00 hp. Data Sheet 67A 

414 *Aldrich Pump Co. 





| Pumps, Double Suction 


lically balanced, highly efficient and 
durable. In sizes to deliver from 10 
to 14,000 gpm for circulating, air 
conditioning, other plant services. 
Details in Bulletin 54 955-Q. 

441b *Buffalo Pumps. 





literature item 
features, description & operation of 
A-C_ Electromagnetic 
liquid metals & low-resistance con- 
ducting fluids. Ref. No. GEA-6395. 

516D General Elec. Co. 





Pumps, Electromagnetic. For high- | 
temperature liquid metal. New lit- | 
erature item discusses different types | 


and models offered. Request your copy 
eB informative bulletin—Ref. No. 


5ITA General Elec. Co. 





Positive control of vol- 

ume and pressure, with the simple 
rotary impeller principle. Details in 
Bulletin 31-B-17 for small sizes & 
Bulletin 32-33-B-13 for larger units. 
339b *Roots-Connersville Blower. 





*From advertisement, this issue 





the built-in quality | 


.New Sarco type | 
S Condensate Pumps are close-cou- | 


..Offers new | 
listing application, | 


Pumps for | 


P-952-A—Steam Turbine and Electric Motors drive 
gives flexibility in this compact Model P-ES2H 
size No. 25 unit. 


FUEL OIL PUMPING 
AND HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping 
and Heating Units are specially de- 
signed to prepare, for combustion, all 
grades of fuel oil including No. 6 or 
Bunker “C” Oil and residuums. They 
will draw fuel oil from above ground or 
underground tanks, preheat it to proper 
constant temperature and deliver it to 
Oi! Burners at an even pressure, . best 
suited for the burners. Our Fuel Oil 
Pumping and Heating Units are the re- 
sult of years of experience. They come 
completely equipped ready for steam, 
exhaust, condensate, oil suction, oil re- 
turn, and electrical connections. All 
valves, regulators, etc., are readily ac- 
cessible. The piping arrangement is eas- 
ily understood. These compact, space- 
saving units are available in a range of 
sizes and models in both Medium and 
Hight Pressure types. For complete de- 
tails, write for our Bulletin 40—very in- 
teresting and informative. 


OIL BURNER and GAS BURNERS for in- 
dustrial power, process and heating purposes 


STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OIL BURNERS 

MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 


DUAL STAGE, Combining Steam and 





LOW AIR PRESSURE OIL BURNERS 


AUTOMATIC OIL BURNERS, for small proc- 
ess furnaces and heating plants 


GAS BURNERS 

COMBINATION GAS & OIL BURNERS 
FUEL OIL PUMPING and HEATING UNITS 
FURNACE RELIEF DOORS 
OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


» NATIONAL AIROIL 
; BURNER CO., INC. 


1235 E. Sedgley Avenue, Philadelphia 34, Pa. 
Southwestern Division: 
2512 South Boulevard, Houston 6, Texas 
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A Complete Line Approved by 


ORY MUTUAL 
LABORATORIES 


In Safety 


NORWALK 
DISC TYPE 
CHECK VALVE 


Sizes 42” thru 16” 


Manufactured in both horizontal and 
vertical styles. Designed to give posi- 
tive check against reverse flow of 
either gas or air. Especially suited 
for low pressure distribution sys- 
tems. Rugged construction with low 
pressure drop and ease of operation. 
Our engineers will gladiv, furnish 
data for your applications. 


NORWALK 
VALVE CO. 


South Norwalk, Conn. 


tne 
oe itary, 

























If you think Barber-Greene 


makes only BIG conveyors... 





you haven't heard of the... 















NEW FOLDER 


... shows how you 
can figure your own 
horsepower and 
belt width in a 
minute. 
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LITERATURE ... 





Pumps, General Purpose...... Designed 
for a broad range of clean liquid 
applications, these Roper Series 3600 
Pumps are recognized for highly de- 
pendable performance, low mainte- 
nance characteristics. Request Cata- 


og. 
454 *Geo. D. Roper Corp. 





Pumps, Hand......New piston-type, posi- 
tive-displacement, self-priming hand 
pump now in production delivers 20 
gpm at lower “cost-per-gallon” than 
rotary vane-type hand pumps rated 





at 10 gpm. Bulletin 3011. 
517 Bowser, Inc. 
Pumps, High Pressure...... Completely 


illustrated reference describes line of 
Gaulin High Pressure’ Horizontal 
Triplex Pumps. Includes data on con- 
struction, operation, features specifi- 
cations, etc. Bulletin P-55 








328 Manton-Gaulin Mfg. Co. 
Pumps, Non-Clog...... 8 p. illustrated 
| booklet covers vertical, horizontal 


and close-coupled types. Used to han- 

dle liquid components of industrial 
« processes, industrial waste. Write for 

Bulletin 121-A. 

517C Aurora Pump Div. 





| Pumps, Paper Stock...... For handling 

| high consistency liquids—save money 
ani trouble with non-clogging paper 
stock pumps. Available in alloys or 
rubber-lined for corrosive and abra- 
sive liquids. Bulletin No. 953. 





41d *Buffalo Pumps. 
| Pumps, Process ...... DeLaval CPO- 
process pumps handle numerous 
liquids ; salt brine; sea water ; caustic 


solution ; soap solutions ; etc. "Capaci- 
ties to 2000 gpm—heads to 200 ft. 
Details in Bulletin No. 1125-B. 

61 *De Laval Steam Turbine Co. 





Pumps, Proportioning ..... . Microflex 
‘hemical Proportioning Pump offers: 
simplex & duplex styles; various 


piston-cylinder assemblies can be 
used interchangeably;  self-aligning 
pistons. See Bulletin 4065-2. 

T526 *American Instrument Co. 





Pumps, Slurry...... Complete details of 
the Manast SP-90 Slurry Pump. This 
new pump prevents setting; pumps 
slurries at rates varying from over 
15 gals. maximum to 24 gals. mini- 
mum per hour. 
517D 


Manzel Div. 





| 

| Pumps, Sump...... Three advantages are 
| featured in the ‘“‘Buffalo”’ sump pump; 
easy installation; always in prime 
| (since there is no suction lift); & 
| simplified maintenance. For details, 
| request Bulletin No. 963-F. 

} 441e *Buffalo Pumps. 





Vacuum...... Important operat- 


Pumps, 
which add up to R-C 


ing factors, 
“plur-ability’ 
creasing use of positive displacement 
vacuum pumps for industrial process- 
ing. Bulletin 50-B-1 

339d *Roots-Connversville Blower. 





Services, Processes, Misc. 





Acidizing Service....... New literature 
item contains technical information 
on Dowell Acidizing Service. Offers: 
proved, fast service; experienced 
engineers ; specialized tre ating equip- 





ment. 
518A Dowell, Inc. 
* From advertisement, this issue 


Now turn to the back... 
Simply circle the code numbers desired 
on the handy pre-paid postcard, and mail 
| it to us. Replies will reach you direct 
| from the companies manufacturing the 
| products. 


’, account for rapidly in- . 








whichever of these 
you pipe in your plant: 


[] Chemicals [_] Gas 
(_] Water 


[_] Fumes 


C] Oil [_] Wastes 
{_] Other Liquids 


CARLON 
PLASTIC PIPE 


AND TUBING 
DOES IT 


(cheaper safer 


faster 





| entail is finding hundreds of 
applications for CARLON plastic 
pipe. Carlon offers the largest, most 
complete line of plastic pipe made 
today ... you are sure to find a type 
and size of Carlon pipe to meet your 
requirements. 

Carlon’s smooth inner walls resist 
build-up of solids, assure a constant 
maximum flow. It has high resistance 
to a wide range of corrosive chemicals. 
Carlon pipe and tubing can easily be 
connected satisfactorily to metal. So 
tell us your requirements and we will 
suggest a pipe to solve whatever piping 
problems you may have. 

Write us or return the coupon below. 
Let Carlon’s Application Engineering 
Department help you to find the proper 
plastic pipe for your piping applications. 


Buy the pipe with the stripe 


CARLO Nonooucts 


CORPORATION 


10225 Meech Avenue, Cleveland 5. Shio 
pero largest manufacturer of plastic pipe 




















- CARLON PRODUCTS CORPORATION cy.6 | 
10225 Meech Avenue, Cleveland &, Ohio | 
| Please send full information on Carlon | 
| plastic pipe or tubing for use in handling 1 
| 
| ! 
| Name | 
| Title . 
Company | 
| Address l 
| City State | 


ee 


517 





LITERATURE .. . 





Air, Water & Industry “Air, Water 
& Industry—Some Compressed Air 
Problems & How to Solve Them” 


“Lowest Price and Highest Quality ee there fs moisture in-air lines, hhow 
zot : 
are seldom found in the same product.” 


51 Van Products Co. 





Anode, Magnesium Describes details 
high ali | of ate, weight and attachment fit- 
1 ‘ ings for magnesium anodes used to 
Golden-Anderson concentrates on 1gh qu ty protect ballast tanks, ship hulls and 


—the surest way to lowest cost in the long fosion. Bulletin 160. ene Or 


run. That’s why G-A Valves do the job they . — ce Seen Bee, 


z Atomic T 
were designed for—accurately . . . dependably : "Ts doe Vite Co 


wi " in Peace,” it was suggested that the 
... constantly, and with minimum maintenance. . company publish a glossary on 

: atomic energy. Illustrated, 22 p. book- 
let defines 101 frequently used terms. 


Put G-A Valves to work in your plant today! - | 518D Esso Research & Engrg. 











Autopositive Paper Positive photo- 
graphic intermediates without a nega- 
tive step. New booklet describing 
Kodagraph Reproduction Materials 


7 ; 771 tives valuable s t 
Technical bulletins, describing re nee. Flee. Se. setting apter 
each of our valves in detail, gladly 95 Eastman Kodak. 


: Design & Engineering, Ammonia Plants 

sent on request. ; ......Specialized know-how em- 
braces all phases of process and 

equipment design, fabrication and 


} erection. For complete information 
# 7 the company makes available Bulle- 
OLDEN tin 0-54-1. 





135 *Foster Wheeler. 


NDS N Engineering Services Help protect 
be * your equipment investment—applica- 
tion engineering, analytical engineer- 


1203 RIDGE AVE., PITTSBURGH 33, PA ing, product development, field-service 
“ 7 . 


engineering, maintenance service, etre, 
Bulls. GED-2244, GED-1966 B. 
28-9 *General Elec. Co. 








Fire Extinguishers Efficient, depend- 
able & superior in design, new ex- 
panded line of Kidde extinguishers 
now make it easier for vou to choose 
the right extinguisher for every fire 
hazard. P-8 Catalog. 

515 *Walter Kidde & Co. 





et. kad F 5 ~ Fire Protection “Engineered Special 
OWE R y, g Hazard Fire Protection” covers meth- 
‘ ods of fire detection, fire prevention, 

5 fire control and fire extinguishment 


CONTROLLED P bubs 
makes the big difference Thay, =< in the field of Special Hazard fire 


protection. Catalog 73. 
518E “Automatic” Sprinkler. 


“&% — Aree 5 . rat. ae 





Grating & Stair Treads Blaw-Knox 
electroforged steel grating makes 
every step a safe step indoors or out- 
doors. Makes available new reference 
& quotations. For more complete in- 
formation request Bulletin 2486. 

493 *Blaw-Knox Co. 





: ~ orgie Industrial Location oe “Tndus- 

+ H $ " | trial Location Services”’ a new 

David knew it. — expert, factual and confidential = 

Stans % : letin. Make use of these services 

learned MewOo sae : offered by the New York State De- 
partment of Commerce. 

518F N. Y. State Dept. of Comm. 





4 Laboratory Equipment Investigate 
Your cleaners will have— Sturtevant equipment for your labora- 
. : tories. They will help you cut sam- 
more soil-loosening powers manunes pling cost—improve product quality— 
DRY MET is so highly concentrate increase sales. For complete data, 
il-di i > 3ulletin 

more soil-dispersing power because request illustrated I in, i 
DRYMET is so highly colloidal = eee 
more “staying” power because Patent Abstract Service = Service keeps 

H | users continuously informe on a 
DRY MET provides a reserve of | patents issued in any designated field. 
buffer capacity It is prompt, complete and photo- 
graphically accurate. Request further 

! information. i al 
Let Cowles DRYMET help you with f 518G Picturesort Co. 
your formulating problems. 








———— SEND Get this DRYMET [| *From advertisement, this issue 


Cowles Chemical Company 6 ARTS File Folder for 
7016 Euclid Avenue ' COUPON Technical Data. 
Cleveland 3, Ohio 


Send me a Drymet File Folder 
Name 

Cc a 
Address 
City. State. 


an a a a a a ee 





CHEMICAL COMPANY 





7 








CLEVELAND 3, OHIO 
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Index to Advertisers 


Month after month you'll find industry’s most pro- 


gressive firms among our ad pages, Use this index to keep in 


touch with what they’re offering that'll help you in your job. 





Abbe Engineering Co......... 492 Armco Steel Corp............ 340 
Air Preheater Corp.......... 366 Armstrong Machine Wks... . .32-33 
Aldrich Pump Co..........:. 414 Askania Regulator Co........ 418 | 
Alemite Div. of Stewart War- Atlantic Metal Hose‘Co....... 465 | 
WN rte Seas Gene ote i 13 Atlas Mineral Products...... 422 
Allegheny Ludlum Steel Corp. 344 Atlas Powder Co., Darco Div. 97 
Allied Chemical & Dye Corp. Autoclave Engineers ........ 82 
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General Chemical Div...... 149 
General Chemical Div...... 109 : 
Nat. Aniline Div....... $01, Sam, Moe = Wee Oe i 
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American Cyanamid Co. ....30-31 igen a0 Div.........+. 438 
American Hard Rubber Co.426, 427 PVA UOr vee 
American Instrument Co. .... 526 Ea hi t ‘Di MAB Ses yen 492 
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American Optical Co. ....... 398B Bitats Pion Tne 441 | 
American Welded Tank & <1 paste acer se 
je cn ih Os 7 UR a 423 

Ampco Metals Inc............ 502 Cambridge Wire Cloth Co..... 442 

Antara Chemicals Corp. Carbide & Carbon Chemical Co. 
Gen. Aniline Div........... 273 Div. of Union Carbide & Car- 

Appleton Electric Co......... 155 RU GAME dake o cas see a 145 
Advertising Sales Representatives 
PN Baic'ctanviwcasueceeanne W. Kearns, Jr., 1321 Rhodes-Haverty Bidg., Walnut 5778-2823 
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DURALANG 
LABORATORY FURNITURE 
& EQUIPMENT 





e) 





A Complete line of top-quality 


@ TABLES @ CABINETS 
e CASES e FUME HOODS 
@ RADIO CHEMICAL LAB EQUIP’T. 


Write for FREE catalog 


No obligation for Planning Services 


DURALAB EQUIPMENT CORP.” 
985 LINWOOD ST., BROOKLYN 8, N.Y. 
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(y lelehi. VIBRATIONLES¢ 


PROPELLERS 





for MIXING, STIRRING, 


AERATING, PUMPING, etc. 










Manufactured by an 
exclusive process, 
MICHIGAN propellers 
are perfectly balanced 
to avoid whip and 
strain on shafts. And 
because of their 
superior functioning 
are now standard 


parts of the 

products of 

many leading 

equipment MODEL 

manufac- GDA - MIXER 

turers. INTERNATIONAL 
ENGINEERING 
DAYTON, OHIO 


for special application 
and replacement, as well as original equi 
ment, in a wide variety of metais and in 
pare up to 60". Write for latest date 
older. 


MICHIGAN WHEEL Co, 


vas na PRs 3. MIicy 





519 








CAE" puaee for Game enadies ehare™ 
over-pressures of explosive force can occur. 


Face well protected by solid metal wall; 


still more important, entire back 
is thia metal na that opens out to 
exhaust any abnormal pressure. 
In testing, heavy blank cartridges, fired 
within back of case, did not even 
break crystal. 
Use “Safecase” for your toughest 
services. It is standard in Marsh 
““Mastergauge”’—the highest develop- 
ment in pressure gauges. 
Ask for facts. 
MARSH INSTRUMENT CO., 
Sales affiliate of Jas. P. Marsh Corp. 
Depts 24, . Skokie, Ill. 
HOUSTON BRANCH PLANT: 1122 Rothwell St. 
Sect. 15; Houston, Texas 
Marsh Instrument & Valve Co. (Canada) Ltd., 
8407 103rd St., Ed:nonton, Alberta, Canada 


Test Proves Safety 
Explosive force of cartridge 
merely opens out safety- 
release back. Back is firmly 
attached to case ond can- 
not be dislodged during a 
pressure blow-out. 


__ MARSH GAUGES 





x 3” dia. x 14’ long 


DAVENPORT DIRECT FIRED 
ROTARY DRYER 


<——_DAVENPORT - 


PRESSING DRYING 
retars| 


(eelelgi le Equipment 
Continuous DeWatering 
Pre >SSES 
RO TARY DRYERS 
Steam Tube, Hot Air 
folate Mm Olia-1o mm aia: 
Atmospheric 
DRUM DRYERS 
ROTARY COOLERS 
Water and. Air 


DRYING WELDING FLUX 


This “Davenport” package unit direct fired Rotary Dryer 
is fired with natural gas furnace with capacity of 75,000 to 


600,000 BTU per hour. 


This Dryer dries and removes all organic matter from 
Welding Flux efficiently and economically. 


Let our engineers consult with you on your Pressing, Drying and Cool- 


ing problems or send for our catalog “a”. 
your Chemical Engineering Catalog. 


For quick reference consult 





> daven npor MACHINE and 


DAVENPORT, [OWA 


FOUNDRY COMPANY 





ADVERTISERS . . . 


Carlon Products Co 
Carlson, Inc., G. O 
Carolina Power & Light Co.... 
Gerrier Corp. oe... ieee 342 
Ceilcote Co., The 417 
Celanese Corp. «......-.5.0¢: 398 
Century Elec. Co 359 
Century Electronics & Inst. Co. 467 
Chapman Valve Co 9 
Chase Brass & Copper Co..... 
Chemical Construction Corp. A 
Unit of American Cynamid 173 
Chemical Engineering Inven- 
tory Issue 266-267 
Chemstrand Corp. 
Chicago Bridge & Iron Co..... 
Chicago Pneumatic Tool Co.. . 44-45 
Chiksan Co. 
Clarage Fan Co 
Cochrane Corp. 
Combustion Engineering Inc. 
Raymond Pulverizer Div.... 
Commercial Solvents Corp.... 
Continental Can Co. 
Fibre Drum Div 
Coppus Engineering Co 
Corning Glass Works 
Cowles Chemical Co 
Crane Co. 
Crane Packing Co 
Crouse Hinds Co............. { 
Crucible Steel Co. of America 
Stainless Steel Div 
Cuno Enginering Corp. 
Poro-Klean Div. 


Darling Valve & Mfg. Co 
Davenport Machine & Foundry 


Dean Brothers Pumps, Inc.... 
Dean Products, Inc., Thermo- 
Panel 
DeLaval Steam Turbine Co... . 
DeLeval Separator Co 
Dempster Bros. Inc 
Dexter & Sons, C. H . 
Dorr-Oliver, Inc. ......... 106-107 
Dow Corning Corp 
Dowell, Inc. 
DuPont Co., E. I. 
Electrochemicals 
Plastics Div., Polychemicals 
ROI, 4 sara siackb oibibig a ase iat 
Duralab Equipment 
Duraloy Co. 
Durametallic Corp. .......... 
Duriron Co. 


Eagle-Picher Co. ............ 73 
Eastern Industries .......... 410 
Eastman Kodak Co. 

Industrial Photographic Div. 95 
Eclipse Fuel Engrg. Co....... 421 
Edward Valves, Inc 
Eimco Corp., The 
BG Mae Wis ooo acs alace 163, 436 
Enjay Co., Inc , 
Eriez Mfg. Co 
Escambia Bay Chemical Corp. 381 
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VALUABLE TANK ° 
HEATING DEVELOPMENT 


In the ‘“‘old days’’ old-fashioned pipe coils 
were used for heating tanks. The coils were 
placed inside the tank and caused much trouble. 
ag the discriminating user always specifies 

he 


PEAN. 
ao TERMO-PANRL 
COU 


because it costs less, occupies less space, weighs 
less, costs less for maintenance, is more easily 
installed. is more etficient, and is preferable in 
every other way 


These photos show how the Dean Thermo-Vanei 
Coil can be curved 
to perfectly fit the 
outside of a eylin- 
drical tank. You 
can’t do that readily 


3 
Ee 
: 
: 


expensive 
inside cleaning of 
tanks. The Dean 
Thermo-Panel Coil 
may be clamped on, 





or it may be an in- 

tegral part of th 
Semi-Circular Design. Ideal nt ty Ph get i ts. 
for Tank Jobs jacket. 


WANT 
BULLETINS? 


Bulletin 355—52 
pages — Tech- 
nical Data. 

Bulletin 256 — 
Designand 
Price Informa- 
tion. 





Strapped to Laer; 
Tank for Outside Heating. 
Backed by 20 years of panel coil 
manufacturing. 


Curved, 




















me 
Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 


— e 














McGraw-Hill Mailing Lists 





Will Help You 


@ Merchandise your advertising 
, © Conduct surveys 
@ Get inquiries and leeds 
>for your salesmen 
@’Pin-point geographical 
or functional groups 
@ Sell direct 
@ Build up weak territories 
@ Aid deoler relations 


Direct Mail is a necessary supplement to 
a well rounded Business Paper advertising 
program. 

Most progressive companies allocate a 
portion of their ad budgets to this second 
medium oat the same time as they concen- 
trate on the best business publications. 
600,009 of the top buying influences in 
the fields covered by the McGraw-Hill 
publications moke up our 150 mailing 
lists. Pick YOUR prospects ovt of ovr 
Industrial Direct Mail catalogue. 


Write for your free copy. 
lt contains complete information. 
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ADVERTISERS .. . 
Falls Industries Inc.......... 454A 
Fansteel Metallurgical Corp... 503 
Filtration Engrg. ........... 331 
Firestone Plastics Co......... 351 
Fisher Governor .........---- 67 
Fischer & Porter Co.......... 293 
Flexitallic Gasket Co......... 404 
Foster Engineering Co....... 507 
Foster Wheeler Corp....... 75, 135 
Kemeee ES See ere 301 
Prick (0... {NG 2c ee. 428 
Pastor Oa; The: . <2. 255 kee 380 
Gardner Denver Co.......... 86 
Gas Atmospheres, Inc........ 501 
General Electric Co.......... 28-29 
38-39, 376 
i Gistler Co... i. ieee 2nd Cover | 
Glitsch & Sons, Fred W....... 437 
Glycerine Producers Assoc.... 169 | 
Golden-Anderson Valve Spec. 

RN ag os es ob GR cc ces 518 | 
Goodrich Co., B. F. 

RIGO SPE ob ka eves 12 | 
Goodrich Industrial Products | 

WEL oc ks tee ey 19 | 

| Goulds Pumps Inc............ 466 | 
Grinnell Co., Ine... «06 .cscee 16 | 
Gustin Bacon Mfg. Co........ 371 | 
Hagan Corny: os ..ct os cess 88 | 
Harbison-Walker Refractories. 66 | 
RE i ae. 506 | 
Harshaw Chemical Co., The... 68 | 
Hart-Carter. Co... . cide es 94 
Hartwell & Son H.N......... 458 
Helicoid Gage Div. 

Am. Chain & Cable........ 416 | 
TIODARO GE. 5 s:5.. 5 +s oats 525 
Hewitt-Robins, Inc. ...... 276-277 | 
Heyl & Patterson Inc......... 137 | 
Hills-McCanna Co, .......... 283 | 
BOm: Tae 5 te eee «ss 420 | 
Homestead Valve Mfg. Co..... 395 | 
Hooker Electrochemical Co.... 384 | 
Hough & Co., Frank G....... 40-41 | 
Illinois Testing Labs......... 512 





Illinois Water Treatment Co..454D 
Independent Engineering Co. 449 | 
Industrial Filter & Pump Mfg. 445 | 


Ingersoll-Rand Co. ......... 54-55 | 
International Nickel Co....... 330 | 
International Salt Co......... 382 
I-T-E Circuit Breaker Co..... 390 
Jeffrey Mie Co... 6. b ee 346 
SOM IIT eo. i Swe eine o's 61 
Jerguson Gage & Valve Co.... 453 
| Johns Manville Corp. 

CREM. 6% 0:5 hissed be oe 143 

SERN POEU. noes oie toes es 154 
Jordan Corp.,O0O PW......... 306 
TOP Meee Ges 6559 oes usa & 
Kelley & Co., O. G............ 17 
Kellogg Co., M. W. 

Fabricated Products ...... 394 

WOE BIG ci Seek eeewecs 307 














MIX LIQUIDS 
in any container 


You can do hundreds of mixing 
jobs at low cost. You can get 
rapid, uniform mixing in no 
time at all—with an Alsop Port- 
able Mixer. It’s easy to clamp 
in place on any open vessel. 
You can easily and quickly ad- 
just it to the correct mixing 
angle—service many different 
operations in various places 
throughout your plant. 

Many models to choose from— 
sizes 1/20 to 7-1/2 H.P. in your 
choice of motors and materials 
of construction. Send for Alsop 
Mixer Catalog today—use cou- 
pon below. 








Portable Mixer 


Mounting Assembly 
allows effortless adjustment up and 
down and right or left to any angle 
for the mixing action your process 
might require. 


WRITE FOR MIXER CATALOGUE 


yo Soon anaes 


ALgo ENGINEERING } 





CORPORATION ! 








i 

1106 White Road, Milldale, Connecticut : 
Please Send Me Your Catalog of Alsop Mixers : 
Name ‘ 

1 

§ Company __ i 
| 

Address } 

4 City Zone ___ State : 
‘ e 

MAIL COUPON NOW! 





ADVERTISERS . . . 


Kemp Co. CM... ee 321 
Kidde & Co., Inc., Walter..... 515 
Kinney Mfg. Div. of 

New York Air Brake Co.... 
Kirk & Blum Mfg. Co., The... 
Klinger Limited, Richard..... : 
Koppers Co. 

Industrial Gas Cleaning.... : 
Koven & Bros., Inc., L. O...... : 


LaBour Co., Inc., The........ 
Lapp Insulator Co. 
Porcelain Process Div.. 
Lawrence Pumps, Inc 
Layne & Bowlar, Inc 
gee ; Lee Metal Products Co 
Mt W ~~ Leeds & Northrup Co......... . 

For an Easier ay . a Linde Air Products Div. of 

: ON a See Carbide & Carbon. 
to Remove Packing } . : eee = en 


Here is a rugged hand-tool that “works Lithium Corp. ..... pee ae sect + 4 ‘ 
around corners” for removing old packing from j Louisville Dreyer Div. of 
stuffing boxes. The picture shows how a pair of bt General Am. Transportation 
eve, atin. beatings toske epvetin eouend, - 7 Dl, oc... 
eS eee Lovejoy Flexible Coupling... . 

1 ae ad o 
a All steel—tempered tool steel easy: screw Ludlow-Saylor Wire Cloth Co. 
Lukens Steel Co., Clad Steels... ‘ 

Lummus Co. 
DURAMETALLIC \ 4p ole} -3:10): 9. 4ules.| Luzerne Rubber Co. ........4 
KALAMAZOO “4 MICHIGAN Manheim Mfg. & Belting..... 35 
Manning, Maxwell & Moore, 

Bi lps. 6 HO 34, 72, 
Manton-Gaulin Mfg. Co....... § 
Marathon Elec. Co........... f 
Marietta Concrete Corp....... f 








WRITE FOR OUR CATALOG 
We are one of the 
World's largest 


Rotary Dryers. 


ee 
STANDARD) HERSEY [Feeecee ee os 


(2 ERE 5 oe ee aaa <i 


: Mason-Neilan Reg. Co... . .286-287 
D RYE # §  * | Master Electric Co., The.3rd Cover 
: & McGraw-Hill Book Co........ 39% 
, Merrick Scale Mfg. Co 
‘ - Mets ie cee. cs ck 5 
More than 30 types of dryers ts : 5 ea cant Wibea C > a Pd ae f 
available including direct ) _ Midwest Piping Co........... 
re indirect heat and ye . Minneapolis Honeywell Regu- 
high or low pres- ‘ , lator Co., Industrial Div.. .. 
sure steam. 3 | r . «tt \ Mixing Equipment Co 
“7 meoreumrer Bros. 2 ee 
Monarch Mfg. Co 
Monsanto Chemical Co 
Morehouse-Cowles Inc. ...... § 
mortar. Balt C6; 8208 ; 
Multi-Metal Wire Cloth Co.... 


Nash Engineering Co 
National Airoil Burner Co.... 
National Carbon Co 
National Engineering Co..... } 
National Filter Media Co..... 
National Lead Co 
S TANDAR y) Neptune Meter Co 
ae | Neville Chemical Co 
Newport News Shipbuilding 
and Dry Dock Co.......... 360 
STANDARD STEEL CORPORATION | ¥!00!28&°.3- 3 
North American Car Corp.. 
5095 BOYLE AVE., LOS ANGELES 58 * 15 PARK ROW, NEW YORK 5 | Norwalk Valve Co 
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Worten Oeics. Se eS es 313 
N RC Equip: Corp. :..... 6.05: 367 | 


L 

Oldbury Electro Chemical Co. 453 | eakproof 
Oronite Chemical Co 131 Vaporproof 
Owens Corning Fiberglas Corp. 319 e 


Packless Metal Hose Inc 439 | for Batch or 

Pangporm Core... oss veces 425 | ° 

Patterson Foundry & Machine Continuous 
ie hofep Se. Aa segle is 434, 435 Operation 

Patterson Kelley Co., Inc 105 | 

Penberthy Injector Co 396 | e 

Pennsylvania Flexible Metallic | (Cake stays in 
RENO kay 3 yn eps bee 172 | 


Perkin-Elmer Corp. ......... 112 | place even when 
run is inter- 


POEMOU Lie ch ice wiccseds 323 | 

RaMOIOE SM cs kos ss Back Cover 

Pfizer & Co., Charles......... | rupted 

Phelps Dodge Corp e 

Philadelphia Gear Wks. Inc... 

Pittsburgh Corning Corp..... 329 | Easy to clean 

Pittsburgh Lectrodryer Corp.. 160 | 

Pittsburgh Plate Glass Co., Write for 
Corning Chemical Div Catalog 

Powell Valves, Wm. Powell Co. 315 

Powers Regulator Co......... 341 


Pressed Steel Tank Co 
Pritchard & Co., J. F 


Proctor & Schwartz, Inc 802 Hamilton $ an: e 
os ton St. Harrison, ales Representati i 
Pulverizing Mchy. CBr 5 Oe 374 oo Rentine Si. Roomaee, Ob. Decatur, Ga.—Houston, Tex.—St. Louis, Mo. 

San Francisco—Montreal—Toronto 














Filter Media . Diaphragm Pumps 


Raybestos-Manhattan, Inc: 


Manhattan Rubber Div..... Put Your Name on Our List 


PG TING, eg ood eee 510 
Read Standard Corp. 
Bakery-Chemical Div. ..... 432 ° 
Blower-Stoker Div. ........ - to Receive 
Reliance Electric Engrg. Co... ee 
Rem-Cru Titanium Inc 
Republic Steel Corp | 
Revere Copper & Brass Inc.... 309 | | 
Reynolds Chemical Products Ne en = — 
Be ae Ie aie a OOM Ue ; LODE BP A 
Reynolds Metals 


Richardson Scale Co | ¥ 
Rockedyne Div. of ees He Here's the first of a series of 
North Am. Aviation Corp... 455 | |: tee “== bulletins on Multi-Metal’s 

, “ current research, develop- 


Roots-Connersville Blower ; meee 
ei wate Ce aeas 339 | i : flag 3 i ments, improvements, 


Roper Corp., Geo. D Le Semmens ont, x wn hate achi F 
Ross Heat Exchanger Div. of aos ae ere ae | chievements in the art, ma- 
American Standard c- a ou terials and methods of solid- 
Ryerson & Sons, Inc., J. T..... | ects iE “2s | _ liquids separation, screening 
Seas ~.. se | and other processing opera- 
Saran Lined Pipe Co l= eed tos “evi? | tions. We believe you'll find 
Rian Cn, . wiser: Temanbeiinr mci | them fresh, newsworthy, in- 
Schneible Co., Claude B | sree ica sma teresting and helpful. 
Seale Gorpica cei cies 447 
Selas Corp. of America 
os pede NI ela 127 |... Multi-Matter is free — No obligation. 
Shell Oil Co Write for your copy today. 
Shippers Car Line Corp 
Shriver Co., T. S a 
Sinclair Chemicals, Inc....... MULTI-METAL WIRE CLOTH CO INC: 
Sivyer Steel Casting Co 1353 GARRISON AVE . NEW vise. 59. N a 
S. Morgan Smith Co ‘ 
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IF YOU Will Tell Us The Product You 
Are Filtering—Type of Equipment 
You Operate—Plate and Frame Or 
Rotary Filter—Whether Acid or Al- 
kaline Solution — Temperatures — 
Pressure — We WILL MAKE SOME 
SUGGESTIONS. 


OVER 40 different cotton weaves, 
including filter twills, chain-cloths, 
and filter flannels. 


We also handle synthetic fabrics 
for acid and alkaline solutions — 
Nylon, Orlon, Dynel, Polyethylene, 
Dacron, Saran. Woven glass cloths 
for highest temperatures. 


These cotton and syntheic fabrics 
are furnished by the yard or by the 
roll or cut and fabricated to meet 
your requirements. 


© Write today for 
FACTS AND FIGURES 
ABOUT FILTER CLOTHS 


We believe 
we can 


‘help you 


solve your 


FILTER CLOTH 


problems 


WM. W. 
STANLEY CO. 


INC. 


401 BROADWAY 


i eeiieeeeel NEW YORK 13, N.Y. 





THE Mojzonmicr [TEMP EVAPORATOR 


(STILL) 


may be your 


processing answer, too 


Quality products now being produced 


at low cost are: 


BIOCHEMICALS — Penicillin and other 
antibiotics; Estrogen and other 


hormones. 


INSULIN — Higher quality, potency, 


yield. 


VANILLA EXTRACT—High total solids 


with only small alcohol loss. 


Many Lo-Temp installations have 
been made in the chemical and phar- 


maceutical industries. 


Mojonnier engineers and consultants 


t 
PRINCIPLE OF OPERATION 


A heat pump process in which 
evaporating temperature rarely 
exceeds 75°F. and in.certain 





ADVERTISERS ... 


Smith Co., A. O. Heat Ex- 
changers & Pressure Vessels 
Div. 

Socony Mobil Oil Co.......... 157 

Solar Aircraft Co............ 332 

Sparkler Mfg. Co 5 

Speedline Stainless Steel Fit- 
tings Div. of Horace T. Potts 388 

Spray Engineering Co 

Spraying Systems 

Sprout, Waldron & Co., Inc ¢ 

Standard Steel Corp.......... 522 

Stanley Co., Wm. W.......... 524 

Stephens-Adamson Mfg. Co... 457 

Stokes Machine Co., F. J.. .461-462 

Stone & Webster Engrg. 

Corp. 

Strahman Valves, Inc 

Struthers Wells Co 

Sturtevant Mill Co 

Surface Combustion Corp. 

DUN PND RRs. we we 514 

Swenson Evaporator Div. 

Whiting Corp. ......... 140-141 


Zener Pump Co0...as . 2 ences 419 
Taylor Instrument Co 
Taylor Wharton Co. Div. of 

BEMNBOO COTBS 6 65 os iin ae 338 
Texas Gulf Sulphur Co 456 
Thermo Electric Co.......... 452 
eee eee Ms cs oc cass. 511 
Traylor Engineering & Mfg. 

OS Ene ane Nae TR agree 
Treadwell Construction Co.... : 
Tube Turns, Inc 
Turbo-Mixer Div. of 

Gen. Am. Transportation 

Sp ea stein 269 


Uehling Instrument Co 
United Elec. Controls Co 
U. S. Electrical Motors, Inc... £ 
U. S. Gasket Co. 
U. S. Industrial Chemical 

NRG opie aaa tc cla wa wis eal sce 
Be to; SRE Ais ok ers 164 
U. S. Steel Co. 

Products Div. 

SN EON. kee oo kn 42-43 
U. S. Stoneware Co., The. .37, 102 


Viking Pump Co 

Vilter Mfg. Co 

Vitro Corp. of America 
Vogt Machine Co., Henry 


will be glad to discuss your product 
problems with you. Write today for the 
Lo-Temp brochure (Bulletin 300). 


MOJONNIER BROS. CO. 
4601 W. OHIO STREET, CHICAGO 44, ILLINOIS 


applications the temperature is 
as low as 45°F. Temperature 
of heating medium is never 
over 108°F. This low tempera- 
ture eliminates all possibility 
of overheating film clinging to 


Wagner Electric Corp 
Walworth Co., The 
Washington Steel Corp....... ; 
Wedgeplug Valve Co......... 125 
Weinman Pump Corp 
the inside of evaporator tubes, Welding Fittings Corp 
QUALITY avoiding any product damage. West End Chemical Corp..... 45% 
m djon in lien Western Precipitation Corp... 462 
Lo-Temp Evaporators | Westinghouse Electric Corp..58-59 
lrsceawaa0st) Capacities from 50 to 20,000 Lbs. Evaporation Per Hour | Westinghouse Electric Corp. 
STEAM EVAPORATORS © SPRAY DRYERS © TUBULAR HEATERS AND COOLERS Sturtevant Div. ........... 469 
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Weston Elec. Instrument Corp. 377 

Wheaton Brass Wks 

Wheelabrator Corp. : 

Wheeler Co., C. H . 

Whitlock Mfg. Co : HENSZEY 

Wiedeke Co., Gustav 

Wilfley & Sons, A. R FLOW METERS 

Williams Co., C. 

Williams Patent Crusher 
Pulverizer Co. 

Willson Products Co SS 

er RINGS A BELL—LIGHTS A LIGHT or 


Compressors Div. 


ie a: eR a RE 387 ACTIVATES a MOTORIZED VALVE 





Yarnall Waring Co 
York & Co., Otto H There are only three moving parts 


Youngstown Welding & Engrg. in the HENSZEY FLOW METER 
no breakdown due to complicated 





PROFESSIONAL SERVICES gears ond mechanism. Goes right SOUND ALARM AT 


CLASSIFIED ADVERTISING : 
F. J. Eberle, Business Mer. in the line — no additional sup- HIGH OR LOW FLOW! 
EMPLOYMENT OPPORTUNITIES | ‘ ae 
ports. Indicates flow within 3% Easy to set on face of switch 
— unaffected by dust, dirt 
‘ or corrosion — no pitting or 
sating flow. Send for bulletin. sticking. 


SPECIAL SERVICES . 
Contract Work absolute accuracy, even with pul- 
BUSINESS OPPORTUNITIES 


EQUIPMENT 
(Used or Surplus New) 


For Sale 76- 
WANTED ... 16 | HENSZEY COMPANY 
ADVERTISERS INDEX DEPT E-6 WATERTOWN, WISCONSIN 


American Air Compressor Corp 
American Metal Co. Ltd 
Barcan Co., 

Brill Equipment Co. 

Camden Forge Co. 


Chemical & Process Machinery Corp.. 
Chemical Service Corp. P 34 ‘@) e R E S S 
Chemstrand Corp., The . 

i | a ee 


Soeeee, eee wame Ge COis sé ako te bk ve es 
Consolidated Products Co., Inc = 
Dow Chemical Co. 
sti hieieniai ibs 5 ere The progress of tomorrow is achieved through the bold 
Dupont de Nemours & Co., E. I imagination... the meticulous planning of today. 
Edwards John 
Equipment Clearing House Inc 
Erman-Howell, Div. of Reynolds creative chemistry plays a vital role 

Luria Steel & Trading Corp 
First Machinery Corp. in bringing solutions to chemical problems of 
Gelb & Sons Inc., R d 

: n é 

Meat & Power Co., Inc lanufacturers throughout the nation 


International Engineering, Inc. ... 
Lawler Co. If you are in doubt about plastisol or organisol 


Linde Air Products Co 7 
Loeb Equipment Supply Co applications to your specific needs -(coatings, platings 


Loeb & Son, H. * 

Siudiikdaey & Miiibesens Citi. Tke.. or actual production materials) a wire or letter 

Meyer & Sons, Inc., Wm. M......... will bring prompt reply to your questions 

Monarch Personnel 

Parsons Co. Ralph M., without obligation, of course. 

Parsons Co., Ralph M., The fibesirantenple” 
Plumbing Products 

Perry Equipment ‘Corp 

Pittsburgh Plate Glass Co., Corona 
Chemical Div. 476 

Procter & Gamble Co 

Rail & Industrial Equipment 

Southwest Research Institute 

Standard Oil Co., (Ohio) 

Stein Equipment Co. 

Suburban Employment Agy., Inc..... 

Towne Advertising, W. 

Trane Co., The 

Union Standard Equipment Co.. 

Wallace & Tierman Inc. 

Weinstein Co. | . 

Westinghouse Electric Corp. ANN ARGOR, MICHIGAN 
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AMERICAN INSTRUMENT CO, gal. /hr. 


<> MICROFLEX 


Chemical Proportioning Pump 



















Simplex and duplex styles avail- 
able. 


Various piston-cylinder assemblies 
can be used interchangeably to 
produce desired pressure-capacity 
combinations. 

Piston stroke variable from 0 to 
100% while pump is operating 
under full load. 

Piston completely displaces all 
liquid from cylinder at each stroke. 
Self-aligning pistons 
insure longer pump 
and packing life. 






PRESSURES 
UP TO 


60,000 


P.S.I. 









Write for 
Bulletin 4065-2 C 








CAPACITY: 
0.97 to 
31.21 


Silver Spring, Maryland, in Metropolitan Washington 
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We'll Grind Chemicals More 


Quickly, Efficiently 
and Savé You Money! 





@ We have fluid energy mills, hammermills, 
blenders, sifters, liquid impregnators, pack- 
aging equipment. We can give you ultra-fine 
grinding, intimate blending, drying, removal 
of contaminants or separation by gravities, 
close control of particle size, increased surface 
and absorption. 


Use our facilities for your 
RESEARCH © PILOT PLANT STUDIES 
MARKET EVALUATIONS 
SALES DEPARTMENT 
PROCESSING DEPARTMENT 


Phone, wire or write today—our custom grind- 
ing and processing service can save you time 
—and MONEY! 


Pittsburgh Plate Glass Co. 


Corona Chemical Division 


Moorestown, New Jersey 








| 
| 


| 








Editorial Reprints . . . 


@ Processes and Costs 


1 Chemical Engineering's Flowsheets 
—150 process flowsheets ($2). 
Cost Estimation 1 — 38 articles, 
128 pp. of data ($1.75). 
3 Cost Estimation 11 —- 12 articles, 
48 pp. Apr. ‘52-Feb. ‘53 ($1). 
48 Cost Estimation II] — 17 articles, 
8° pp. May ‘54 ($1.25). 
52 Heat Exchanger Design—(75¢). 
56 Cost Index—Subject index to 351 
cost estimating articles (50¢). 
65 Cost Index—Supplement (35¢). 
69 Plants & Processes—Reprint from 
1955 Inventory Issue (75¢). 
71 Water—tTreatment for use (50¢). 


@ potare Reports 
Fluid Flow—15 articles ($1). 

" Pumps—How to select (50¢). 

22 Process Instrumentation — ($1). 

25 Size Reduction — (50¢). 

33 Fluidized Solids — (50¢). 

34 Heat Technology — ($1). 

36 Strain Gages — How to use (50¢). 

37 Entrainment Separation — (50¢). 

40 Process Piping — (75¢). 

46 Conveyors & Elevators — Solutions 
to bulk moving problems (50¢). 

47 Mixing—Understand this universal 
operation, 48 pp. (75¢). 

50 Lubrication — (50¢). 

54 Binary Distillation-——Theory, one: 
ment (75¢). 

55 lon Exchange—A chronicle of re- 
markable advances (75¢). 

59 Photochemical Engineering—(75¢). 

62 Solids-Liquid Separations—($1). 

63 Solids-Gas Contacting—Integrated 
background (50¢). 

64 Moving-Bed Processes — Theory 
and applications (75¢). 

67 Solids Concentration — Survey of 
techniques (50¢). 

68 Bio-oxidation—Theory, design and 
practice (50¢). 

70 Drying—Methods, equipment, de- 
signs & costs (75¢). 

73 Industrial Statistics—How to use 
data effectively (75¢). 

74 Fermentation—A total picture of 
its chemical technology (50¢). 

76 Liquid Proportioning—Latest me- 
thods and equipment (50¢). 

77 Replacement Analysis—Using cap- 
italized costs (50¢). 

78 Inflation — How to predict the 
shrinking dollar (50¢). 

80 Handling Compressible Fluids—An 
over-all view ($1). 


@ Materials of Construction 

29 Protective Coatings — ($1). 

35 Industrial Plastics — (50¢). 

38 Stainless Steels — Properties and 
corrosion data (75¢). 

43 Hasteloys B, C, D—Combined Cor- 
rosion Forum reprint (75¢). 

58 16th Biennial Report—64 p. re- 
view: corrosion resistance ($1). 

79 Lead Installations — Best designs 
for many uses (50¢). 


@ CE Refresher Series 
42 Thermodynamics Principles—(50¢). 
45 Compression & Expansion—(50¢). 
49 Chemical Equilibrium—(50¢). 
57 Homogeneous Kinetics—(50¢). 
61 Catalytic Kinetics—(50¢). 
66 Interpreting Kinetics—(50¢). 
72 Simple Reactor Design—(50¢). 
75 Complex Reactor Design—(50¢). 


Order Now: 


Use your reader service post- 
card for the fastest delivery. 
Pay when billed. 
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... With five types of *\ 


parallel and right angle 
Gearmotors, Master has 
the flexibility and choice 
of design you need for 
selected output speeds. 


.. With electric motor and gears 


combined into a compact, 
integral power unit, you 
reduce costs and increase 
efficiency through elimination 
of belts, couplings, chains, 
sprockets, external bearings 
or separate reducers. 


.. Available in sizes from 1% to 


125 H.P. You can integrate 
with the gearmotor electric 
brakes—3 types of variable 


speed units and fluid drive 
in any combination. 


... And that’s why more 


gearmotors carry the Master 
name than all other makes 
combined. Write on your 
business letterhead for details. 





for GEARMOTORS 


Because... 
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elp you reduce 


Now you can outsert 


leaflets on most packages 
without hand labor ! 


Put your product story where it will 
be read—on a leaflet fastened to the 
outside of your package. You can do 
this, without slowing down your 
production line or using costly hand 
labor, by using Pfaudler’s new fast- 
action Outsert Applicator, Model 
OA-3MC. 

Up to 220 containers per minute 
The Pfaudler Outsert Applicator at- 
taches your message to all cylindrical 
containers of plastic, glass, paper, or 
metal—258 to 7% inches in length, 
1% to 6% inches outside diameter. 
(Special designs for containers out~ 
side these limits.) 

Fits right into your production line 
The unit fits readily into most pro~ 
duction line setups, requires only 
four square feet of floor space! There 
it operates automatically and con- 
tinuously, gripping free-rolling con- 
tainers from your labeling machine 
and forwarding them, with leaflet 
accurately attached, to the casing 
machine, ready to pack and ship. 

Low maintenance cost 
Advanced design and careful selec- 
tion of materials give you durable 
machine, capable of long continuous 
runs. And there are no delicate 
mechanisms to fail. 

If you're interested in the advan- 
tages of outserts for your product, 
simply forward a sample labeled 
container with outsert affixed cor- 
rectly. Pfaudler engineers will an- 
alyze your requirements and send 
you full information. Or, if you pre- 
fer, write for Bulletin 933. 


Pfaudler Outsert Applicator 
attaches message to your 
package automatically (insert). 
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GET 2-WEEK DELIVER 


on these flexible standard heat exchangers 


Interchangeable parts are essential 
to the cornerstones of industrial 
progress. But in the chemical proc- 
essing field, standardization is har 
to achieve because of the great va- 
riety of requirements. Traditionally 
each system has had to be specially 
engineered. 

Today it is unnecessary, in many 
cases, to delay your operation by 
waiting months for “made-to-order” 
heat exchangers. With the flexibility 
provided in Pfaudler’s standard line 
of equipment, you can solve many 
process problems in two weeks— 
without resorting to special compli- 
cated designs. 

Any one of the five sizes of Pfaud- 
ler stainless steel heat exchangers 
listed below can be speeded on its 
way to your plant. 

Pfaudler’s new stocking program, 
plus standard design, make this “off- 
the-shelf” delivery possible. These 
units are ready for almost immediate 
shipment and are all fixed-tube sheet 
design. Shell and baffles are made of 
carbon steel; tubes, tube sheets and 
bonnets are stainless steel. 

These stock units may be used in 
vertical, horizontal or inclined posi- 
tions, as specified on your order. 
General specifications: 

Design Pressure: 150 psi shell side; 75 psi 
tube side. 

Design Temperature: 350° F. 

Shell and Baffles: Carbon steel. 

Tubes: Stainless steel, Type 316, 34” O.D. 
18 gauge, welded. 


Code: Built to ASME Code U-69, but not 
stamped unless specified. 

Diaphragm: None. 

Support Lugs, Ears or Saddles: Shipped 
unattached, or, attached if desired location 
furnished. 

Tube Sheets and Bonnets: 
steel, Type 316. 

Stockpiled sizes 

56 sq. ft. size—8” nominal shell diameter; 
72” tube length; baffles on 4” centers. 

104 sq. ft. size—10” nominal shell diameter; 
96” tube length; baffles on 5” centers. 

148 sq. ft. size—10” nominal shell diameter} 
120” tube length; baffles on 5” centers. 

216 sq. ft. size—12” nominal shell diameter; 
120” tube length; baffles of 6” centers. 

316 sq. ft. size—14” nominal shell diameter; 
144” tube length; baffles on 7” centers. 

If none of these exactly fit your needs, 
a wide variety of other sizes are also 
available for fast delivery. We can help 
you with unusual jobs, too. Please ask us 
about them. 

Pfaudler will build heat exchangers to 
meet your special requirements in many 
different alloys including Nickel, Inconel, 
Monel, Hastelloy, Titanium and Karbate. 
Although Pfaudler standards are based 
on 34” tubes, we can give you designs for 
any required tube size, and any temper~ 
ature or pressure. 

Engineers in the Pfaudler heat ex- 
changer design department are at your 
service to work out the answers wi 
you. Why not get in touch with them 
when you have a special heat exchanger 
problem? And write for your free copy 
of Manual Number 837 titled, “Pfaudler 
Heat Exchangers and Condensers.” This 
manual contains valuable performance 
and thermal design data _as well as a 
complete description of Pfaudler heat 
exchangers and condensers. 


THE PFAUDLER CO., ROCHESTER 3, N.Y. 


Stainless 








